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LATE PLEISTOCENE AND HOLOCENE ENVIRONMENTAL CHANGES IN FISH LAKE
VALLEY, NEVADA-CALIFORNIA: GEOMORPHIC RESPONSE OF ALLUVIAL FANS
TO CLIMATE CHANGE

Constance K. Throckmorton and Marith C. Reheis

ABSTRACT

Coring and mapping of proximal and distal fan deposits and adjacent marsh and peat
deposits on the Leidy Creek fan in Fish Lake Valley, Nevada-California, provide unequivocal
evidence that fan deposition in this valley has been extensive in the Holocene and suggest that
soils were forming on stable fan surfaces with no debris-flow deposition during the late
Wisconsin. Seven cores up to 12 meters long, taken along the axis of Leidy Creek fan, have
been correlated by radiocarbon dates, tephra layers, and stratigraphy. Radiocarbon ages and
tephra layers indicate a record of peat deposition spanning the last 12,000 years and fluvial
sedimentation extending to at least 24,240 yr B.P.

INTRODUCTION

It is well known that surficial processes in arid and semi-arid regions are highly sensitive to
changes in climate. However, the timing and climatic conditions that control alluvial fan
sedimentation have not been adequately investigated due to the general lack of datable material
in alluvial-fan deposits of arid lands. Coring and trenching was initiated in Fish Lake Valley
to investigate the relationship between fan sedimentation and climate, and to correlate basin
deposits to the sedimentary record naturally exposed in proximal-fan deposits. A detailed
paleoclimate record will be reconstructed from pollen, diatoms, and ostracodes in the cores.
Funding for this study was provided by the Global Change and Climate History Program of
the U.S. Geological Survey in order to improve the understanding of the links between climate
variation and surficial processes in arid and semi-arid regions. The authors are cooperating
with other researchers from the U.S. Geological Survey and the Desert Research Institute,
Reno, Nevada.

This report presents the results to date of drilling and trenching performed in the summer of
1991, including procedures, detailed core descriptions, and sampling intervals, in order to
provide a foundation for future interpretive papers. Table 1 provides general site information
including site elevation, corehole depth, number of reconstructed segments and percent
recovery for each corehole.



Table 1. Site elevations, corehole depths, number of reconstructed segments,
and percent recovery for Fish Lake Valley cores

Core Elevation Depth No. of Percent
(m) Drilled (m) Reconstructed Recovery
Core Segments

1 1459 11.44 2 97
2 1459 7.17 1 99
3 1460 10.98 4 98
4 1467 10.22 0 92
5 1473 11.88 2 95
6 1476 12.33 0 90
7 1483 10.07 1 99

Geographic Setting

Fish Lake Valley is a nearly closed valley in the Basin and Range physiographic province.
The valley is bordered by the White Mountains to the west, the Silver Peak range on the east,
and the Volcanic Hills to the north (fig. 1). The western margin of Fish Lake Valley is
bounded by the Furnace Creek fault zone, an active right-lateral oblique-slip fault system,
which forms the eastern margin of the White Mountains. The northern part of this fault zone
is referred to as the Fish Lake Valley fault zone (Sawyer, 1990).

Elevations of the valley floor range from about 1,585 m above sea level near its southern
end to about 1,430 m at its northern end (Rush and Katzer, 1973). The climate is arid; the
valley receives an average rainfall of only 12 cm per year. Mean annual temperature on the
valley floor is about 10.5°C (National Climatic Data Center, 1986). A permanent spring-fed
pond (Fish Lake) is located at the east-central edge of the valley and is bordered by marsh
deposits. A series of springs occur in the northeast part of the valley, aligned along the flank
of the Silver Peak Range as far south as far Fish Lake. Large tributary valleys drain eastward
into Fish Lake Valley from the White Mountains and smaller valleys drain westward from the
Silver Peak Range. Drainage out of Fish Lake Valley is partially blocked on the north by the
Volcanic Hills (fig. 1), and terminates in a playa lake in the northeastern part of the valley.
Flood lakes on the playa floor intermittently overflow north into Columbus Salt Marsh (Beaty,
1968). Fish Lake Valley contains abundant groundwater, which is largely recharged by
surface and subsurface flow from the White Mountains and discharges at springs and other
areas of high water table in the northeastern part of the valley (Rush and Katzer, 1973). Much
of the valley floor has been farmed. A dam was constructed in 1984 near the center of the
marsh for water storage and irrigation.

Alluvial-fan and Lacustrine Deposits

Thick accumulations of alluvial fan deposits cover much of the valley floor and are well
exposed in fanhead trenches and incised fault scarps along the White Mountains on the west
side of Fish Lake Valley in the Leidy Creek drainage (fig. 2) and throughout Fish Lake
Valley. The deposits consist mainly of superposed, matrix-supported, bouldery debris flows
(Slate, 1992); maximum clast size decreases downfan to small pebbles and coarse sand. Based









on surface and soil characteristics (Slate, 1992; Reheis and others, 1993), the alluvial fan
deposits have been subdivided into units of late, middle, and early Holocene and late
Pleistocene age (older deposits are also abundant elsewhere in the valley). The Holocene fan
deposits are most extensive at the surface and merge downfan with fine-grained distal fan
alluvium and valley fill. These units on figure 2 have been simplified from those in Reheis
and others, (1993 and unpub. data). The ages of the map units actually span only parts of the
time intervals by which they are named on figure 2; for example, the late Holocene unit here
includes two map units of different ages (fig. 2; Reheis and others, 1993, and unpub. data).
The combined units show areas where deposits of distinctly different ages were combined for
convenience of display. For example, Qfcl-m indicates an area with three intermixed mapping
units, two of late Holocene age (Qfcl, upper Holocene) and one of middle Holocene age
(chm, middle Holocene). The late Pleistocene unit is well-exposed only along the range front
and is mostly buried by Holocene deposits to the east, but can locally be mapped at the surface
several kilometers downfan.

The exposed Holocene units have been dated in many parts of the valley using both
radiocarbon analysis of charcoal and buried logs and by tephrochronology. The ages of these
deposits cluster into groups that suggest intervals of debris-flow deposition throughout the
valley separated by intervals of nondeposition (Slate, 1992; Reheis and others, 1993). Despite
the abundance of datable material (more than 20 radiocarbon ages and more than 20 correlated
tephra layers), no ages have been obtained from the proximal fan deposits inferred to be
Holocene in age based on soil and surface properties, that are older than 10,000 years.
However, a few late Pleistocene ages (10,000-35,000 years) have been obtamed from fine-
grained alluvium within the mountains that apparently accumulated behind a landslide or
shutterridge (Reheis and others, unpub. data).

The age of the late Pleistocene unit is not well constrained, but based on a
thermoluminescence age (Slate, 1992) and identification of two tephra layers, this unit appears
(6];): early late Pleistocene in age. Attempts to constrain the age of this unit further using
and thermoluminescence techniques are in progress. From both the available dates and
soil and surface properties, the age of the late Pleistocene unit is estimated to range from
50,000 to 125,000 years (Reheis and others, 1993, and unpub. data). Thus, it appears that no
deposition occurred in the proximal fan areas between about 10,000 and 50,000 yr B.P.

Recent mapping in Fish Lake Valley (Reheis, 1991, 1992; Reheis and others, 1993)
documents a Pliocene to middle Pleistocene pluvial lake in Fish Lake Valley whose 770-ka
shoreline has been vertically offset across the Furnace Creek fault zone as much as 240 m
(Reheis and McKee, 1991).

CORING AND LOGGING METHODS

Core samples were collected from seven drill sites (fig. 2), including four sites from the
distal part of the Leidy Creek fan, two sites from a peat bog at the toe of the fan, and a site
within marsh deposits adjacent to the peat bog. The sites were cored using a 10-ton truck
mounted drill rig, hollow-stem augers, and 3-foot long, 3-inch diameter sampling barrels to
obtain a continuous record. Sediment records as long as 12 meters were recovered at the site.
Overall core recovery was 96 percent. A 5 meter-wide, 5 meter-long trench was excavated by
backhoe on the distal part of the Leidy Creek fan, about 0.5 km southeast of site 5 (fig. 2).
The trench was mapped using a 1-meter grid system, placed over the trench wall.

Each core consists of segments representing each separate drive into the borehole. The
depth of the top of each segment is determined by the driller's depth for that segment.
Selected core segments were extruded on site with a piston extruder into a hard plastic casing
that had been split lengthwise. Each extruded core segment was wrapped in plastic film to



retain moisture, labeled, and the ends of the casing were covered with plastic caps. Casings
and plastic caps were secured with fiber tape, and the segments were placed into labeled
cardboard boxes.

Core segments not extruded on site were labeled on the core barrel whose ends were
covered with plastic caps secured by fiber tape. A piston extruder was used to extrude these
segments in the laboratory. A few sediment cores that were very sandy could not be
mechanically extruded. For these, the sediment was hammered out of the barrels, logged, and
bagged in intervals. Because much of the sediment was dry and friable, the cores were not
split lengthwise.

One half of the surface of each sediment core was scraped clean; each segment was then
photographed and described. Appendix 1 provides a detailed description of each core.
Surfaces of dry cores were spritzed with water prior to photographing.

Surface and buried soil in the cores and the trench were recognized on the basis of
characteristic properties that differentiate soils from unweathered sediment (Soil Survey Staff,
1975, p. 3-70; Birkeland, 1984, p. 3-34). Soil horizons were described following standard
terminology (Guthrie and Witty, 1982; Birkeland, 1984). The soil properties observed in the
Leidy Creek samples include, but are not limited to: (1) Darkening due to accumulation of
organic matter (A horizon) near a former ground surface; (2) accumulation of silt and clay
(Bw or Bt horizon), commonly just below an A horizon; (3) accumulation of secondary
CaCO5; (Bwk, Btk, or Bk horizon) below the A horizon; (4) soil structure; and (5)
concentrations of carbon-lined root traces. Reddish colors commonly associated with soils
were not diagnostic in the cores, apparently because of post-burial alteration. Vesicular A
horizons, common in the surface soils of Fish Lake Valley (Sawyer, 1990; Slate, 1992), are
rarely observed in the cores because the fragile pores are readily destroyed by the weight of
overlying sediment.

After logging, magnetic susceptibility measurements were recorded, generally at 5 cm
intervals, using a handheld susceptibility meter with an air-cored coil sensor and a digital
readout. Irregularities in the sediment interval, such as fractures or rough surfaces, were
avoided when measuring. Measurements also could not be taken on the bagged sediments.
The magnetic susceptibility measurements are recorded in Appendix 1, adjacent to the interval
at which they were measured.

The length of sediment present in the barrel was measured before and after extrusion
(assuming no gaps in the sediment interval) in order to determine the amount of expansion or
compression caused by drilling and extrusion. Many core segments expanded or compressed
slightly (up to 4 cm) during drilling and extrusion; the segments usually compressed more
during extrusion.

Because a few cores expanded or compressed significantly during drilling or extrusion, the
lengths of core segments exhibiting greater than 10 percent compression or expansion were
reconstructed. Reconstruction was accomplished by using a linear scale factor to recalculate
the length of each core segment. This procedure effectively stretches or compresses the
sediment core back uniformly along its length to reflect the actual stratigraphic interval
sampled. In addition, in order to insure maximum depth accuracy, a few core segments were
reconstructed which had been compressed or expanded less than 10 percent. These core
segments contain significant horizons, such as tephra layers or buried soil horizons. If the
sediment length was less than the driller's drive but the cause of the missing sediment could
not be determined, or if the sediment was disturbed or suspected to be out of place, the
segments were not reconstructed.



A total of 10 core segments was reconstructed (table 1). The cores were reconstructed after
logging, and prior to sampling. Reconstructed depths are reflected in Appendix 1. Sampling
intervals were also reconstructed to correspond to reconstructed core segment depths.

SAMPLING METHODS

Over 800 samples for geochronologic, paleontologic, sedimentologic, and geochemical
analysis have been removed from the cores and the Leidy Creek trench. Sampling methods
and intervals differed depending on the type of analysis.

Geochronologic Samples

Tephra and radiocarbon samples (table 2) were removed for correlation studies and age
determinations. In addition to radiocarbon and tephra dating, 10-cm long sections of core
were removed from the buried soils in cores 3 and 5 for thermoluminescence and optical-spin
luminescence dating. Sample intervals for these samples are shown in Appendix 1. Channel
samples were removed from buried soil horizons in core 5 for 18Be analysis. Splits from three
tephra samples were submitted for deuterium analysis.

Paleontologic Samples

In order to study the paleoenvironmental record preserved in the sediments, samples for
pollen, diatoms, and ostracodes were taken at regularly spaced intervals in cores 1, 2, and 7
(generally every 20 centimeters), and at or near boundaries of lithologic changes. Fewer
samples were removed from cores 3, 4, 5 and 6, on the distal part of the Leidy Creek fan, due
to the abundance of coarser-grained sediments deemed unfavorable for fossil preservation. In
addition to pollen analysis, plant macrofossils will be identified from pollen sample splits to
document the vegetative character of the immediate surroundings.

Samples for pollen and diatom analyses were removed from the same 2-cm-thick
stratigraphic intervals using a spatula. Each sample filled a spoon whose volgme equals 2.5
cm’, in order to take volumetric samples. Two-cm-thick slices (about 85 cm”) were also
collected from the cores for ostracode analysis. In most cases, ostracode samples were
removed from the same intervals as pollen and diatom samples. Mollusks were sampled
wherever they were noted during logging and additional mollusk samples were separated from
washed ostracode residues. A record of all paleontological samples taken from the cores,
listed by core and depth, is included in Appendix 2, which also includes estimated abundances
of ostracodes, diatoms, and mollusks, based on preliminary examination of some samples.

Sediment and Geochemical Samples

Representative samples from the cores and trench, including samples from buried soil
horizons, were analyzed for grain-size distribution and other physical properties (tables 3, 4).
Thirty-six samples were analyzed for major oxides by x-ray fluorescence spectrometry
(Taggart and others, 1987), and for minor elements by inductively coupled plasma
spectroscopy (Lichte and others, 1987; tables 5, 6). X-ray diffraction analysis of additional
clay samples is in progress.



Table 2. Radiocarbon analyses from sediments in Fish Lake Valley cores

Sample!  Core/  Sample Material Pretreatment® 14¢ Age
Number Segment Depth (m) dated GrB.P)
CORE SAMPLES
wWwog 1.1 0.70-0.72 peat None 3,080 + 150
WWwW78 1.2 1.47-1.49 silty peat None 3,990 + 70
W-6413 1.3 2.08-2.11 silty peat AAA 6,125 + 90
WW79 1.5 3.18-3.20 organic-rich clay AAA 6,730 + 30
W-6412 1.5 3.86-3.88 silty peat AAA 8,270 + 140
W-6411 1.8 5.67-5.68 silty peat AAA 11,180 + 250
WwW77 1.12  8.18-8.20 dispersed organics in sand and clay None 24,240 + 330
WW380 2.6 4.124.14 organic-rich clay AAA 8,810 + 80
wWws2 2.7 4.64 organic-rich silt, A horizon None 9,630 + 80
wwsl 3.6 4.68-4.70 organic-rich silty clay, A horizon Acid only 8,900 + 80
WW385 4.12 8.95-8.97 dispersed organics in silty sand, A horizon None 9,900 + 80
wWwa99 7.1 0.75 organic-rich silt None 590 + 140
WW90 7.2 0.92-0.94 silty peat None 1,740 £ 70
wwol 7.3 1.75-1.77 organic-rich silt None 3,860 + 70
wwo2 7.4 2.35-2.37 organic-rich clayey silt None 5,780 + 80
WWwo93 7.4 2.90-2.92 organic-rich silty clay None 7,110 + 100
WWo4 1.6 4.22-4.24 organic-rich silty clay None 9,440 + 80
WWo5 7.7 4.734.75 peat None 10,130 + 140
WW96 7.7 5.25-5.27 peat None 11,380 + 90
wWwo97 7.8 5.72-5.74 organic-rich silty clay None 12,330 + 200

1Sample numbers with "W" prefix designate conventional radiocarbon age determinations by Meyer Rubin, U.S.
Geological Survey. Samples numbers with "WW" prefix designate age determinations by Accelerator Mass
Spectrometry (AMS), Lawrence Livermore National Laboratory.

2AAA refers to an acid treatment, followed by a base treatment, followed by an acid treatment to remove
carbonates and humic acids.
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Table 6. Major oxide analysis (weight percent) of sediments from Fish Lake Valley cores by wavelength-dispersive x-ray

fluorescence spectromety

Core/ Depth

Segment (m) 8i0y Aly03 FeTO3 Mgo CaO NayO K30 TiOp P05 MnO
13 1.90 -1 - - - - - - - - -
1.5 3.21 - - - - - - - - - -
1.8 5.76 64.9 12.5 2.63 0.71 233 3.26 2.96 0.37 0.15 0.05
1.16 11.09 57.4 16.9 6.53 3.29 1.72 1.76 3.1 0.69 0.26 0.13
22 1.25 449 14.2 5.66 5.63 8.54 2.03 3.42 0.56 0.22 0.11
2.7 4.65 60.5 13.2 5.23 2.90 2.25 1.95 291 0.44 0.22 0.1
2.7 4.85 329 6.61 2.01 1.64 27.2 1.22 1.65 0.18 0.14 0.19
2.8 5.58 53.9 13.6 4.53 2.61 8.18 2.34 2.76 0.58 0.20 0.63
2.8 5.98 64.9 15.0 430 1.82 2.89 3.26 2.95 0.60 0.23 0.07
34 2.63 62.8 15.8 5.49 2.18 224 3.98 3.27 0.79 033 0.07
3.6 4.70 60.8 13.4 . 3.02 4.58 3.23 2.90 0.46 0.28 0.07
3.7 4.74 49.0 11.4 3.57 2.67 133 2.76 2.58 0.41 0.19 0.07
3.7 5.04 55.4 13.4 432 2.10 8.46 3.48 2.82 0.59 0.13 0.05
3.9 6.36 69.0 14.8 3.02 1.02 1.76 5.14 2.713 0.48 0.21 0.05
3.9 6.65 57.7 17.5 6.91 3.09 1.70 3.14 3.713 0.83 0.25 0.13
3.11 8.42 63.5 15.7 4.85 2.15 1.52 433 3.46 0.67 0.26 0.08
3.14 10.51 65.2 14.0 3.85 1.63 3.57 4.28 2.84 0.56 0.21 0.06
3.14 10.94 56.5 13.7 4.35 2.20 7.86 3.26 3.18 0.63 0.23 0.07
4.6 4.26 56.1 15.1 5.60 3.12 5.46 3.11 3.35 0.72 0.25 0.10
4.9 7.01 56.2 17.4 7.11 3.14 2.05 2.99 4.02 0.83 0.23 0.17
4.12 8.98 61.1 12.5 2.99 2.61 6.12 3.30 3.08 0.40 0.20 0.07
4.12 9.30 534 10.8 2.68 2.57 12.1 3.03 2.36 0.35 0.14 0.06
5.13 9.51 54.8 17.3 7.46 331 2.48 2.65 3.88 0.83 0.22 0.10
5.14 9.95 60.3 15.6 5.40 251 3.08 3.67 3.43 0.73 0.28 0.09
5.14 10.54 53.4 17.4 7.55 351 3.10 2.16 3.67 0.85 0.20 0.12
5.15 10.64 50.5 16.4 7.72 3.94 5.15 1.61 3.19 0.83 0.19 0.12
5.15 10.71 50.7 11.9 432 5.47 9.31 1.65 2.61 0.51 0.23 0.09
5.15 11.04 35.4 6.81 1.61 3.98 245 1.30 1.56 0.22 0.12 0.11
6.2 1.36 62.1 15.2 4.68 2.26 3.10 3.69 3.37 0.64 0.26 0.07
6.9 5.99 454 12.6 4.79 2.56 14.1 2.70 2.84 0.63 0.23 0.11
6.9 6.24 66.1 14.4 3.84 1.37 2.85 4.60 2.93 0.60 0.24 0.07
6.16 11.55 58.4 13.8 4.40 2.80 5.51 3.15 3.15 0.54 0.19 0.13
7.7 5.03 - - - - - - - - - -
7.8 572 - - - - - - - - - -
7.8 5.96 74.1 13.6 0.86 0.24 1.74 3.61 3.80 0.21 0.10 0.02
7.12 10.0 54.9 17.9 6.49 3.04 3.23 1.67 3.65 0.78 0.22 0.1
1 | not analyzed.
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RESULTS
Stratigraphy and Sedimentology

The sediment in cores 1, 2, and 7 is commonly organic-rich. In cores 1 and 7, taken from
the peat bog, about 5.7 meters of peat and organic-rich silt overlie about 2 meters of
interbedded moderately sorted silty sand, pebbly sand, and gravel. The sand and gravel beds
consist of angular to subrounded grains of feldspar, quartz, and biotite and clasts of granitic,
volcanic, and metasedimentary rocks. This lithologic distribution suggests sources both in the
Silver Peak Range and the White Mountains (figs. 1 and 2). Below the sand and gravel are
2.5-4 meters of fine-grained deposits consisting in part of massive green silty clay or clay,
interpreted to have been deposited in a shallow wetland. In core 1, these basal deposits are
mostly poorly sorted pebbly sand and silt interbedded with silty clay, whereas in core 7 they
are mostly stiff green silty clay. Core 2, taken from the marsh, consists mostly of locally
organic-rich, calcareous silt and clay. Many intervals in cores 1, 2, and 7 contain tephra in
poorly defined layers or intermixed with the sediment, in amounts varying from less than 1
percent to as much as 50 percent.

The moderately sorted sand and gravel beds in cores 1 and 7 are clearly not alluvial fan
deposits, as suggested by Macke and others (1990), because they are too well sorted and
bedded and because the sediment was probably derived from both sides of the valley. The
sand and gravel beds could be interpreted as beach deposits because they overlie fine-grained
sediment that could be lacustrine in origin. However, we interpret these beds as fluvial
deposits for two main reasons: (1) The oscillatory ripples, laminations, and excellent sorting
(and commonly excellent rounding) that are characteristic of beach deposits (Pettijohn and
others, 1973) were not observed in the cores. (2) Similar beds of sand and gravel do not exist
at appropriate depths in cores 2 and 3 where projection of a hypothesized shoreline elevation
gerived from the elevation of the sand and gravel in cores 1 and 7 should intersect cores 2 and

A buried escarpment reported by Macke and others (1990) from hand-auger transects across
marsh deposits in the vicinity of cores 1 and 7 also supports a fluvial origin for the sand and
gravel beds in cores 1 and 7. These cores were drilled just east (on the low side) of a 1-m-
high scarp, interpreted by Macke and others (1990) to be a buried north-striking fault scarp in
alluvial fan deposits. Small north-striking faults offset older late Pleistocene deposits south of
Fish Lake (Reheis and others, unpub. data). However, the presence of moderately sorted sand
and gravel, not alluvial fan deposits, in the cores adjacent to the escarpment and the absence of
similar deposits at the same depth in cores 2 and 3 to the west (fig. 2) suggest that the
escarpment may represent a shallow stream channel buried under the peat deposits. If so, the
northerly trend of the scarp and the probable fluvial deposits in cores 1 and 7 suggest the
preﬁnce of an axial stream that probably flowed north following the modern valley-floor
gradient.

Cores 3 through 6 on the distal fan consist of beds of poorly sorted clay, silt, pebbly sand,
and gravel that we interpret as debris flow deposits. These cores all show coarsening trends
both upward in each core and in an upfan direction (fig. 3). Each core contains three or more
weak buried soils in the upper few meters; these buried soils are closely spaced in core 3, but
are separated by progressively thicker sediment intervals in cores 4, 5, and 6.

A strongly developed buried soil is present near the base of cores 2 through 6. The depth
from the surface to this buried soil increases regularly upfan, from about 4.6 m in core 2 to
about 11.5 m in core 6. These strong paleosols permit stratigraphic correlation among the
cores taken along the distal part of the fan.
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The strongly developed paleosols in each core have an organic A horizon about 10-30 cm
thick, commonly an argillic Bt horizon as much as 20 cm thick, and a Bk horizon over 30 cm
thick with strong accumulations of CaCO; ranging from 15-50 percent (fig. 4). In some
cores, the A horizon appears to be cumulic, suggesting that soil formation kept pace with slow
sedimentation. In the southern Great Basin, strongly developed soils such as these probably
require at least several tens of thousands of years to develop (Reheis and others, 1989, 1992;
Harden and others, 1991). Moreover, preliminary data on the accumulation of cosmogenic

in the strong buried soil in core 5 indicate a minimum of 40,000 years of surface
exposure (M. J. Pavich, oral commun., 1993). Thus, it appears that the distal part of the
Leidy Creek fan was apparently stable, with no deposition, during at least the late and possibly
the middle Wisconsin. If so, the deposit on which the soil formed is early Wisconsin in age or
older and hence is probably correlative with unit Qfp (fig. 2).

Fourteen depositional units were recognized in the Leidy Creek trench (fig. 5). The trench
exposes three weak buried soils, separated by eolian and fluvial sands. A Mono Craters ash
(localities 208A, B, C-LC) was identified from discontinuous sand drapes within buried
coppice dunes near the top of the trench (A. M. Sarna-Wojcicki, written commun., 1992). A
tephra layer (locality 206-LC) near the bottom of the trench has been identified as the Mazama
ash (A. M. Sarna-Wojcicki, written commun., 1992). The tephra layers and a radiocarbon
date (to be obtained) from charcoal found in the buried soil formed on unit 7 (fig. 5) will
permit correlation with the cores.

Dating and Correlation

The cores and trench have been dated by radiocarbon analyses and tephrochronology.
Radiocarbon age determinations (table 2) have been completed on twenty-one samples.
Analysis of additional radiocarbon samples is in progress; their locations are shown in
Appendix 1. Most samples were dated by accelerator mass spectrometry, but three samples
were dated by conventional radiocarbon age determination. Several samples were dated by
both methods as a cross-check. The ages to date are stratigraphically consistent within and
between each core.

Several tephra layers have been matched by comparison of the chemical composition of
glass with tephras from elsewhere in the Great Basin (A. M. Sarna-Wojcicki, written
commun., 1992). Tephra layers found at 1.58 m in core 1, at 1.70 m in core 7, and at about
0.8-1.0 m in the trench have been correlated with a Mono Craters ash bracketed at 3,300-
3,800 yr B.P. The Mazama ash (6,850 yr B.P.) has been identified at 3.14 m and 2.80 m in
cores 1 and 7, respectively, and at about 4.5 m in the Leidy Creek trench. In addition to these
tephras, several intervals from cores 1, 2, 3 and 7 contained reworked shards similar to those
from several Pleistocene and Tertiary volcanic sources. These sources include the Bishop ash
and, in core 2 (fig. 3), a tephra that has been tentatively identified as a Mono Craters ash
(about 13,000 yr B.P.) similar to those in the Wilson Creek beds (A. M. Sarna-Wojcicki,
written commun., 1993).

Age estimates provided by these tephra layers are consistent with the radiocarbon dates
(table 2). Radiocarbon analyses just above and below the 3,300-3,800-yr Mono Craters ash
layer in core 1 yield dates of 3,080 and 3,900 yr B.P. A date of 3,860 yr B.P. was reported
from organic-rich silts just below the same ash in core 7. Similarly, radiocarbon
determinations from organic-rich clays a few centimeters below the Mazama ash layers yield
dates of 6,730 and 7,110 yr B.P. The base of the peat has been dated by both conventional
and accelerator mass spectrometer methods at 11,180 (core 1) and 12,330 yr B.P (core 7). A
radiocarbon analysis from below the peat in core 1 at 8.18 m yields a date of 24,240 yr B.P.
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UNIT 1

UNIT 2

UNIT 3

UNIT 4

UNIT 5

UNIT 6

UNIT 7

UNIT 8

UNIT 9

UNIT 10

UNIT 11

UNIT 12

UNIT 13

UNIT 14

DEPOSITIONAL UNITS RECOGNIZED IN THE LEIDY CREEK TRENCH

Massive, moderately sorted medium to coarse sand with a few floating clasts. Where channeled into underlying
unit to south, consists of poorly sorted silt, sand, and pebbles. Remnants of former surface soil disturbed by
gravel operation and mostly obscured by spoil.

Poorly sorted silt, sand, and pebble gravel. Mostly massive, but appears stratified on north edge. Contains
buried soil in upper two-thirds of unit, locally developed into underlying eolian sand. Apparently a single
debris flow that buried coppice dunes without significant erosion.

Steeply crossbedded (small dune-scale), well sorted fine to medium sand with some layers of coarse sand.
Morphology is that of coppice dunes. Constructed on top of underlying unit but locally merges with it.
Locally contains tephra laminae (208A,B,C-LC) up to 1 cm thick, dated between 3,300 and 3,800 years B.P.
by chemical correlation (A.M. Sarna-Wojcicki, 1993, written commun.)

Massive, fining upward, moderately sorted silt to medium sand. Orange mottles at top.

Weakly bedded, moderately sorted fine to coarse sand with silt layers. Weak buried soil at top. At north end,
Bwjkb2 horizon contains small pod of tephra (207-L.C) that is chemically the same as tephra in the
stratigraphically higher coppice dunes; possibly reworked down by burrowing animals.

Ripple crossbedded, moderately sorted fine to coarse sand. Fluvial deposit, channeled into underlying debris
flow.

Massive, moderately sorted silt to coarse sand with floating pebbles; probable single debris flow. Weak buried
soil at top.

Finely laminated and crossbedded, very well sorted fine sand; fluvial deposit.

Mostly massive, moderately sorted silt to medium sand with floating pebbles. Locally contains lenses of well
sorted fine sand.

Well bedded, moderately sorted sand and gravel. Consists of interbedded layers, 4-10 cm thick, of silty fine
sand, fine to medium sand, and medium sand to pebble gravel. Each layer finely stratified and crossbedded.
Fluvial deposit.

Massive, poorly sorted silt to pebble gravel; moderately indurated. Single debris flow.

Moderately sorted fine to coarse sand and some pebble gravel. Locally finely stratified and crossbedded.
Fluvial deposit (?).

Massive, poorly sorted silt to fine pebble gravel; single debris flow. At top is nearly continuous tephra layer
(206-LC), 1 mm to 1 cm thick; apparently not reworked, possibly an airfall deposit. Identified as Mazama
ash (6,850 years B.P.) by A.M. Sarna-Waojcicki (1993, written commun.).

Massive, poorly sorted silt to fine pebble gravel; single debris flow. Separated from overlying debris flow by
very thin layer of silt and clay with preserved mudcracks.

150ils described according to Guthrie and Witty (1982), and Birkeland (1984).

Figure 5. continued

22



The A horizons of the strongly developed paleosols in cores 2, 3, and 4 provide
radiocarbon ages of 9,630, 8,900, and 9,900 respectively. This constrains the age of the
buried soil and confirms that it is a consistent stratigraphic marker. The 1,000 year variation
in the three dates is reasonable because the dates represent average ages of organic material
(mean-residence-time ages) in the upper parts of the buried A horizons. In core 2, organics in
the base of the deposits that bury the soil are 8,810 yr B.P.

These dates confirm that peat deposition at the toe of the Leidy Creek fan, in the axis of
Fish Lake Valley, spans the last 12,000 years. During most of this time (the last 10,000
ears), the fan was aggrading by debris-flow and distal fan sedimentation. Within this time
interval the thickness of the fan sediments decreases from about 12 m at the apex to 5.5 m at
the fan toe. Thus, the Holocene was and is a time of rapid fan sedimentation on the Leidy
Creek fan, although deposition was clearly episodic as indicated by the presence of weak
buried soils in the Holocene sediment.

Based on thicknesses of peat and organic-rich sediment between radiocarbon data points in
cores 1 and 7, the accumulation rates varied considerably within the Holocene peats. These
dates suggest that the peat accumulated at a fairly constant rate of about 62-78 cm/kyr between
about 8,000 and 10,000-11,000 yr B.P; the average accumulation rate for the past 6,000-7,000
years, in contrast, is about 35-38 cm/kyr. Therefore, the early Holocene was wetter (had
higher peat accumulation rates) than the late Holocene.

Although age dates are not yet available from cores 5 and 6, buried soils and lithologic
changes permit tentative correlation with the other cores. We think that the deposits on which
the strong buried soils formed correlate to the late Pleistocene alluvial-fan deposit of unit Qfp
exposed on the proximal part of the Leidy Creek fan on the basis of soil development and
projection of the surface slope of unit Qfp to the east (fig. 2).

Fluvial sand and gravel beds beneath the peat deposits in cores 1 and 7 are bracketed by
radiocarbon ages of about 12,000 and 24,000 yr B.P. (fig. 3). Their age and occurrence in
these cores and their absence from cores 2 and 3, along with evidence for a north-trending
buried escarpment associated with the sand and gravel presented by Macke and others (1990),
suggest that an axial stream flowed at the toe of the fan in the late Wisconsin, presumably
north down the modern valley-floor gradient. The presence of coarse sediment derived from
the White Mountains in the sand and gravel beds also suggests, but does not prove, that stream
channels could have extended down the Leidy Creck fan and other fans in Fish Lake Valley
and delivered sediment to the axial stream. Deposits of late and middle Wisconsin age were
not found in the cores on the Leidy Creek fan; rather, this time interval is spanned by
development of the strong buried soil. It is possible that fan deposition was occurring at this
time on the northern, uncored part of the fan (fig. 2); if so, deposits of this age were not
preserved at the surface. From the evidence in the cores, we currently believe that debris-flow
deposition was not occurring on the Leidy Creek fan in the late Wisconsin and perhaps the
middle Wisconsin and slopes were stable, presumably because the climate was moist enough to
increase the vegetative cover.

Biostratigraphy

Preliminary analysis of some paleontological samples has been completed. Initial results
ilﬁ(fiicate that pollen, diatom, and ostracode analyses will provide detailed paleoclimate
ormation. ’

Sediment samples for pollen analysis from cores 1 and 7 (analyzed by Peter E. Wigand and
Martha L. Hemphill of the Desert Research Institute in Reno, Nevada) have yielded pollen of
variable quality. Their preliminary results include the following: (1) In general, pollen

23



preservation is better in the lower portions of both cores and pollen diversity also increases
downward in the cores; (2) over-representation of pine pollen (long distance transport) near the
top of the peat section (middle to late Holocene) of both cores indicates that local pollen
production thus was considerably lower than that during the lower (late Pleistocene) portion of
the cores, clearly reflecting drier local conditions during the Holocene; and (3) juniper pollen
is much more abundant in the lower portion of the cores, suggesting that juniper was present
locally, though in relatively low numbers and well dispersed upon the landscape.

The occurrence of different aquatic pollen types in the upper and lower portions of cores 1
and 7 suggests different local sitional environments. Although both upper and lower
portions of the cores contain sedge pollen, cat-tail pollen is much more abundant in the lower
portion of the record (9.9 m of core 7), where both cat-tail pollen of monad-type (Typha
domingensis or T. angustifolia) and tetrad-type (Typha latifolia) occur. The latter type
indicates a marsh with cooler, fresher water conditions than are presently found in Fish Lake
Valley. The occurrence of pond weed (Potamogeton sp.) pollen suggests standing water depth
of at least a meter or so. The total absence of acid resistant algae in all the samples examined
thus far may indicate that water chemistry or the marsh habitat was not conducive to growth of
acid resistant algae.

Prelimi examination of smear slides from cores 1 and 7 by J. Platt Bradbury (written
commun., 1993) indicates a sporadic diatom record (fig. 6). Diatoms are abundant throughout
the peat sections in cores 1 and 7, where diatomite or diatom-rich layers are common.

Samples examined from core 1 below 7 m depth were barren of diatoms. Notably, diatoms
were absent from the silty clay between 10.8 and 11.4 m in core 1, interpreted to be
equivalent to the clay in core 7 between 8.5 and 9.8 m, which does contain diatoms. This clay
interval in core 1 may represent a facies or a separate environment in which diatoms were
either not produced or preserved.

Most of the samples from core 7 contain common to abundant diatoms, and all samples,
with the exception of one at 8.71 m, contain a similar flora that is characterized by Rhopalodia
gibba, Epithemia species, Pinnularia species, and commonly Surirella spiralis. This
assemblage indicates shallow-water, alkaline, marshy environments. The water was fresh
(probably below 3 ppt TDS). The species of Epithemia live attached to the submerged stems
of aquatic plants, such as Scirpus or Typha and so indicate the presence of this or similar
vegetation in the marsh. S. spiralis is characteristic of spring habitats (but also in carbonate-
rich lakes) of mountain regions of Europe, but is not widely reported from the United States.

The sample from core 7 at 8.71 m is characterized by Biddulphia laevis. B. laevis has a
fairly wide distribution and apparently tolerates moderate levels of salinity with elevated levels
of sodium, chloride, and sulfate (but still fresh water) and generally high turbidity. B. laevis
is found in the southern part of Lake Michigan, the Missouri River, and several of its
tributaries in the Colorado Plains. It is also present along the Florida and New Jersey coasts,
and occasionally in springs of the proper temperature and chemical composition. Because B.
laevis is not found commonly in mountain regions, many authors consider it to be a warm
water species. ’

The co-occurrence of S. spiralis and B. laevis in the sample is unusual, given what is
known about their ecology. They may have lived in separate, spring-controlled habitats and
became sedimented together, or their co-occurrence may suggest some non-analog situation.
Because B. laevis does not appear in stratigraphically lower samples so far examined, it
possibly represents a unique hydrological or environmental change of short duration.

Ostracodes were found by C.K. Throckmorton and R.M. Forester in 51 out of 109 samples
from cores 1, 2, and 3. Ostracode occurrences in these cores are restricted to the Holocene
sediments where they are found primarily in silty peats or organic-rich silts and clays that



KaI[eA aYe] UStd ‘L 910D ut sworerq *9 AnSg

30uUBpUNQE 9]qEISPISUOD JO SdUEUNHOP wolpul (111, “89) sNSip oyduympy

DINOUIP PIYOSZIN = JUSP-ZN -dds srpuopdiq = diq
*dds paasoovny = ny *dds pppaquidy = quik)
DIDLUSIAZ4Q DLDNISDL] = IQ-3 ‘dds prvpnuulg = umng
24DINI41 UOIPLIBY = OIO-PIN S1DAO DJ]2414ng = [BAO-ING
S142v] viydinppig = Aoel-pig sypads vppanung = ids-mg
SO DAPpaUAy = snoe-ukg v3101qo PIN2IDN = [QO-AN

vun vipauls = um-ukg pwprdsnd ppoyva) = dsno-AN
wnipiaN = pN snSav viusyndy = Sre-1dg

samoids o3uods = oids op8.any viwayndy = 3im-1dg
uo.npuzadaoyd s1ouo.mvig = ogqd-e1g vipupy viuayndy = upe-1dg
vmizaovyd s12u0000) = ed-00) pn1aqq18 vipopdoyy = 1q3-oqy
*dds prjounyg = ung vqq18 vipopdoyy = q13-oqy

:3uimop|oj o) Jussardar gZ-¢ SUWN|Od UI SUONBIAIGQY

swojelp juepunqe £10A = QVA
‘swojelp jmepunqe = (v ‘poAsasard Apood ‘swojeip uourmos = ddg) ‘swojerp wowrwod = (1) ‘SWOEIP M) = (I
‘SwojeIp dJel = (Y ‘SWOJEIP JO Uslieq = (JOF "SSOUBPUNQE WOJBIP J)OUSP UWN[OO Ul SOUIAS {UOHRIIUIOTOD = OUOD

S10)0W UI PIPIOIAI ‘Q0BJINS MOJOq SI E%Qw

! 3
3 3 i 3 3
3 3

2

GC'6
[4N]
L8
[44]
[£4]
[ 784
eSS
Lb'y

<
>

-}
[

e
|

vv'e
9¢'¢
81'¢t
v8'c
6¢°¢
cee
vi'e
10°¢

-
|
-

-
-
lele| el =]
-
=] ] =] =] | =] = =] =] = =] —

[£H3
8v°L

et

bl

80’1

86°0

slelelelslslslelBlelel2slslslalelalSiSlels

-]
-
| ]| =] =]~
=] =] -
-
-
e R b s B K
-
Y [QESSY JRUUSN Y (DU U

c
o

5] Gidep

WUep-ZN|ny| ig-i3| 910-piN| Aeepig| snoe-ukg| umn-ukg|pieN]| oids| oyd-eiS| eld-500| un3| di| QWAD! uuig| [eAo-ng| 1ds-Ing| |Go-AN| dsmo-AN| Bre-d3| Bimi-td3| upe- 3| JqB-ouyd Q?cmﬁo

25




comprise the upper half of cores 1 and 2, and clayey silts near the top of core 3. Ostracodes
in this sample set are absent from the fluvial sediments and the fine-grained deposits (probably
freshwater wetland deposits) comprising the lower part of the cores.

Ostracodes are common inhabitants of modern day wetland environments throughout the
Great Basin where their calcareous valves often make up a large portion of a sediments sand
sized fraction. In general, however, the fine-grained, presumably wetland deposits in the
lower part of cores 1 and 7 are not calcareous (see appendix 1) and are barren of ostracodes.
Two likely explanations for the absence of ostracodes are: (1) The water was very dilute and
undersaturated with respect to calcite and therefore produced no inorganic carbonate. Biogenic
carbonate would have dissolved upon the death of the organism. Or (2), the water column
produced both inorganic and biogenic carbonate, but both are subsequently dissolved by
diagenesis (e.g. ground water movement or other reactions with the sediment). However, the
interpretation from the paleolimnologic reconstruction based on the diatoms (see above)
indicates somewhat elevated salinity. This condition would seem to favor the latter
explanation of post depositional solution of all carbonates from the sediment. Alternatively,
ostracodes may not have lived at the core sites because anoxia prevailed near the sediment
water interface. Although possible, this alternative seems less likely because a shallow water
body should be readily oxygenated by wave action generated by wind.

The ostracodes that were found represent several species that are common in fresh to
slightly saline waters in wetlands, springs, or both environments. Some taxa (candonids)
found in the core are presently more common as one progresses north of Fish Lake to higher
elevations. Though more detailed paleoenvironmental reconstructions are forthcoming, the
species occurrences imply a generally wetter and colder climate than occurs at Fish Lake
today.

Gastropods occur only in cores cores 1 and 2, taken in the peat bog and marsh. Residue
from processed ostracode samples, taken at 20 cm intervals, confirms their spotty distribution
throughout these cores. They occur at several horizons between 1.05 and 4.71 m. In core 2,
they occur from near the top of the core to a depth of 5.16 m. Their occurrences almost
always coincide with ostracode occurrences. The gastropod taxa, identified by Emmett
Evanoff (University of Colorado Museum at Boulder) are shown in Figure 7. Evanoff
provided the following additional information.

"The taxa are all freshwater pulmonates, lung-bearing aquatic snails that
can withstand occasional complete drying of their habitat. However, this
fauna is not like those of most Nevada spring marshes, that typically
include a mixture of aquatic and land snails (see Mifflin and Quade,
1988). This data suggests that Fish Lake was slightly larger at some
time during the late Holocene and that standing water was present in the
vicilnity of core 1 probably throughout the year during most or all of the
Holocene. "

The initial results from pollen and diatom analyses are consistent in their interpretation of
different environmental conditions during Holocene and Late Pleistocene time. Further
analysis of pollen, diatoms, and ostracodes is needed to refine the paleoclimate record.
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Fish Lake Valley Core/Segment
Numbers and Depths

S g g d e g9 a9 9 7
g 858 3sd &gy
T g g g o Q TS e
Taxa R T St B Bt B I
Phylum Mollusca
Class Gastropoda
Subclass Pulmonata
Order Lymnophila
Family Lymnaeidae
Fossaria spp. X X X X X
Fossaria?! spp. X
Stagnicola elodas (Say 1821) X
Stagnicola spp. X X X
Gen. & sp. indeterminant X X X X X
Family Planorbidae
Gyraulus circumstriatus (Tryon 1866) X X
Gyraulus sp. X X X X|X
Gyraulus? sp. X X X X
Promenetus sp. X X

19 following generic name refers to uncertain identification to the genus because of poor preservation

Figure 7. Gastropod taxa from cores near Fish Lake Valley
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SUMMARY

A detailed record of changes in depositional environments during the late Pleistocene and
Holocene is included within cores from Fish Lake Valley. Interpretation of the radiocarbon
ages, tephra correlations, stratigraphic relations, and preliminary paleontological data yields
the following conclusions: (1) Both cores 1 and 7 show relatively rapid rates of accumulation
of organics in the early Holocene and lower rates of accumulation in the late Holocene. This
suggests that the early Holocene was wetter (had higher accumulation rates) than the late
Holocene. Standing water was present around Fish Lake throughout the Holocene, based on
the presence of diatoms, ostracodes, gastropods, pollen, and plant macrofossils. (2)
Throughout the period of peat deposition, the fan was aggrading by debris-flow and distal fan
sedimentation. Thus, latest Quaternary fan sedimentation on the Leidy Creek fan is restricted
to the Holocene. However, the weak buried soils in the upper parts of the distal-fan cores
suggest that deposition rates fluctuated and were slower in the middle(?) to late Holocene than
in the early Holocene. (3) Prior to about 12,000 yr B.P., the climate was wet enough that an
axial stream (represented by the fluvial deposits beneath the peat in cores 1 and 7) apparently
flowed at the toe of the fan. Thus, fluvial deposition occurred in latest Pleistocene time,
perhaps corresponding to the end of the Tioga glaciation. Deposits of this age however, do
not occur in the cores; this time span is represented by the strong buried soils in the cores. We
interpret the degree of development of most of these buried soils to require several tens of
thousands of years. If these inferences are correct and can be extended to the rest of the fan,
then the Leidy Creek fan (and by extension other fans in Fish Lake Valley) was stable, with
little no deposition, during at least the late and probably the middle Wisconsin when the
climate was relatively moist and vegetative cover was more extensive. Due to the distribution
of the coreholes, however, it is possible that deposition could have occurred on the northern
part of the fan during the late Wisconsin (fig. 2). Further coring or shallow seismic
techniques could address this possibility. (4) At and before 24,000 yr B.P., a freshwater
wetland existed at the toe of Leidy Creek fan as evidenced by the fine-grained deposits beneath
the fluvial unit and the presence of diagnostic species of pollen and diatoms. (5) We
tentatively correlate the deposit on which the strong buried soil formed to the proximal-fan
deposits of unit Qfp (fig. 2), believed to be between 35,000 and greater than 80,000 years
based on soil correlation and projection of surface and buried-soil gradients.
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Appendix 1. Core descriptions for Fish Lake Valley cores

EXPLANATION

The patterns in the Lithology column reflect
the dominant lithology within the interval.

v v v . .
v & | peat .w .w | siltypeat clay
Y ¥ . .
— = =] siltyclayor Silt '»*‘n:”gf,:i‘ i fine-grained
— —— clayeysilt ;31,* BN sand
5 medium-to coarse- [ SO0
grained sand pebbly sand ;(‘;o =t OC gravelly sand
L Q e OQ'
crossbedded sand sand and clay E tephra layer
disturbed 10 recovery

——————— Dashed line separating lithologic descriptions (core 4, segments 3, 4;
core 6, segments 8, 10) indicates intervals where sediment was hammered
from core barrels, thus lithologic units may be mixed and boundaries are

approximate.
<« 3,080£150 Radiocarbon date (see table 2). 14C identifies intervals where
T radiocarbon samples have been sampled for possible future analysis.
} TL Sample Interval sampled for thermoluminescence and optical-spin luminescence
dating

1 Colors were determined from wet sediment. Color designations are from the Munsell Soil
Color Chart (Munsell, 1973). Two or more numbers in a single interval designate the
presence of two or more colors throughout the interval. The first color listed is the most
prevalent.

2 Symbols in columns represent the following: N= noncalcareous, W= weakly
calcareous, M= moderately calcareous, S= strongly calcareous. Two or more
symbols in a single interval reflect a range in the amount of carbonate throughout
the interval.

3 Magnetic susceptibility measurements (measuring range is 0.00 to 999 x 103 ). Mn

to right of measurement indicates the presence of a manganese-rich layer. Measurements
were not taken in areas where core surfaces were rough or fractured.
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Segment
Depth (m) Number

Lithology

FISH LAKE VALLEY CORE 1

Description

Color?

CaCo,’

M.S?

0.00

0.20 —

0.40 —

0.60 —

Siit (organic-rich mat), contains vertical rootlets

S5YR 21

Organic-rich silt, contains vertical rootlets

€

Peat, contains vertical rootlets

N1

—0.07

—0.00
— 0.00
—0.01

—0.01

—0.00
—0.00
—0.00

—0.01
—0.00

€ € €l e €

Tephra (Mono Craters)

—0.01

Peat, contains verticai rootlets

4 3.080 +150

N1

—0.00
—0.00

0.80 —

1.00—

1.20 —

1.40 —

€

€ € € €
€ €

€ € € € €
€ €
¢« € ¢ ¢\ ¢ ¢le ¢

€ € £ €

Peat with minor silt and clay, contains verticai rootiets

N1

—0.02
—0.00
—0.01
—0.01

1.60 —

1.80 —

2.00—

Organic-rich dlayey sitt, contains vertical rootiets

5YR 2/1

—0.02
—0.01
—0.01
—0.00
—0.00

—0.00
+—0.01

N —0.00
—0.01

—0.02

€ 3990170 \ Tephra, reworked to 1.36 m (Mono Craters)

Silty peat, contains verticai rootlets

32

N1

—0.01

—0.01
—0.03
—0.01
—0.01
—0.00
+—0.00
—0.00
—0.00




Segment

Deg%o(ﬂ) Number _Lithology

2.20—

FISH LAKE VALLEY CORE 1

Description

Color?

CaCo

M.S.?

L S S 4

Silty peat

v w - w 46,125190

N1

S5YR 211

Il
|

2.40 —

2.60 —

2.80 —

3.00 —

Organic-rich silty clay, contains wood fragments and
gastropods

T

BRI BN

THIL

TH

Organic-rich silty clay varying to silty peat

10YR 2/2

— 0.00
—0.00
— 0.00
—0.00
— 0.00
—0.02
—0.00
—0.02
—0.00
—0.00
—0.01
—0.00
— 0.00

Organic-rich silty clay, mottled

5Y 4/1

3.20 —

3.40 —

3.60 —

3.80 —

1]

Siity peat

Silty clay, contains wood fragments and carbonate
nodules

4 6,730t 70

Tephra (Mazama)

10YR 2/2

Organic-rich clay

5Y 4/1

Organic-rich silt, mottied

10YR 2/2
10Y 4/2

Sitty clay, mottied

10Y 4/2

Clay Organic-rich silt, contains gastropods

10YR 2/2

400 —

Siity peat, contains gastropods

% - - 482701140
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5Y 2/t

0.02
—0.02
—0.01

—0.00
—0.00
—0.02
—0.02

—0.02
w o012
L0.19
—0.04
—0.02
—0.01
—0.03
—0.02
—0.03
—0.03
—0.00
0.00

—0.00
—~0.00

—0.00

—0.02
—0.03




FISH LAKE VALLEY CORE 1

(5]

(2}
Q
Segment ) o
Depth (M) \umber  Lithology Description Color! & M.S?
4.00 )
B
N e . —0.00
— 0.00
Si at
iity pe. 5YR 2/1 | 0.00
4.20 — L 0.00
— 0.00
Organic-rich clay 5Y 41
— 0.01
N | 0.00
4.40 — LR A —0.01
N -
“ . w. gl Sitypeat 5YR 2/ [—0.00
v - ¥ — 0.00
weow '
R e - —0.00
4.60 — \k, . % . %‘140 —0.00
L 2K A 7
L. - % — 0.03
oo Wy
2RI 2 2 Silty peat 0.00
4.80— (RPN — 0.00
L - % - 0.00
R e
— — 0.01
\.% \y, L2 \L ‘% Clay
— 0.00
v-ovr v
5.00— e - — 0.00
veow- v . -
. - S“ty peat 0.00
N 5YR 2/1  0.00
LN S L 0.00
L AN SRS
5.20 — A2 N | 0.00
= Clay — 0.02
€ ow - % .
¢ - w . Silty peat | 0.00
gi:;y - — 0.00
pe
5.40— — 0.00
clay
Silty peat — 0.02
STy day — 0.03
— 0.02
5.60— Silty peat — 0.02
— 0.01
+
< 11,180t250 002
— 0.02
5.80 — < Organic-rich silty fine sand, grades down to — 0.04
/ Moderately sorted medium-to coarse grained sand 10YR 3/2 0.05
140 '
— 0.03
— 0.05
6.00 — Medium-to coarse- grained pebbiy sand 5Y 4/1 | 0.06
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FISH LAKE VALLEY CORE 1

“o
Segment 8
Depth (m) Number Lithology Description Color! & M.83
6.00 ST O
° . ) . L 0.07
y Organic-rich medium- to coarse-grained pebbly sand,
8 moderately sorted 5Y 411 L 0.07
6.20 —| — 007
Organic-rich fine-to medium-grained sand, moderately | {10YR 3/2 — 0.10
to weli-sorted
— 0.18
e — 062
6.40 —| L 1.30
syse (N
— 1.67
9 Medium-to coarse-grained pebbly sand, moderateiy 1.94
sorted
5GY 5/2 | 208
6.60 — — 2.35
5Y5
2 — 3.12
6.80 — —
5Y 5/2 | 1.95
3.12
S LYo — 3.02
7.00 — 3 — 1.60
Medium-to coarse-grained pebbly sand, moderately - 1.46
sorted N | 134
10 5Y 6/4 '
— 1.76
7.20— —1.08
— 1.27
— 1.21
Medium- to coarse-grained sand
7.40 T TRACTOra L
o, ot Medium- to coarse-grained pebbly sand 119
%l{%zé'w Silty fine-grained sand, well-sorted 0.90
RS ARICS ilty fine-grained sand, weli-sorte R
ALY .
7.60 — . Medium- to coarse-grained pebbly sand o 1.41
5Y 5/6 L 153
1 — 1.39
Fine- to medium-grained sand, grades down to silty 137
fine-grained sand o
7.80 — — 1.43
— 1.50
8.00 —
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FISH LAKE VALLEY CORE 1

N
(¢4
Q
Segment o Q s
Depth (M) Number  Lithology Description Colort ¢ M.S.
= Sand and clay, stiff, poorly sorted, pebbly at bottom. —1.01
,_# Contains disseminated organics. Possible debris flow |
. or buried soil 0.99
N . 5Y 5/6 —1.20
8.20 : 4 24,240+ 330 . L 4.07
': —1.29
1 o A "", —1.38
» Silty fine-grained sand, grades to unit below |4 00
8.40 — —1.
svas || B8
—1.76
Medium- to coarse-grained pebbly sand
: w399
i —3.23
Po,e ' b s *d
8.60 — L
—2.45
—2.63
Medium- to coarse-grained pebbly sand
—5.85
8.80 — —8.14 (mn)
Medium-grained sand, well-sorted, grades down to —5.47
medium- to coarse-grained sand 5Y 4/4 | 504
N
13 —4.19
Interbedded fine-grained sand and medium- to
9.00 — coarse-grained pebbly sand —6.34
—8.12
Medium- to coarse-grained pebbly sand
9.20 — L
—2.20
—2.73
1—1.49
9.40 —| —1.28
— 2.21
Medium- to coarse-grained pebbly sand N 212
5Y 4/4
14 / —2.21
9.60— —1.64
— 2.69
—2.77 (mn)
Sitty fine-grained sand 144
9.80 — —
Clay, silt and coarse-grained pebbly sand (probably -
15 ; 10YR42 |N[ 222
material collapsed from walls)
10.00 _ ps ) 232
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FISH LAKE VALLEY CORE 1

(3]
[d
Segment 8
. @
Depth (m) Number | ihol0qy Description Colort O M.S.
olor
10.00——— T L 237
p ,::—-. . . 255
K 1
.';45' Clay, silt, and coarse-grained pebbly sand (probably 10YR 4/2 L2920
b material collapsed from walls)
) X —1.77
-rr\s-;w; Ty Y5
10.20 — !fﬁ-:*\;. % —1.54
2 Silty fine-grained sand, well-sorted
,»‘ L
3" N{f?‘ :,‘i»’ 0.72
—0.52
Sitty fine-grai iami 5Y 5/6 0%
1040 | 15 ity fine-grained sand, iaminated and crossbedded EY 52 |_0.80
—0.50
—0.45
Clayey sli, stiff, laminated
—0.50
| {:’,xzj., 3'{:","»‘ ,:v.:
k. "‘::'.\'-;'r‘ "‘I"'};{."g e
ST N
RESRTE  Sity fines . , L
Qhﬂf&?ﬁi"‘ X Silty fine-grained sand, well-sorted, iaminated 5Y 4/4 0.95
SR —0.94
VNITAENT Siriia
10.80 — SRR —0.55
== 035
=== o3
== —036
1.00— 4o == —0.34
= Sitty clay, stiff L 0.35
— —0.39
—0.35
11.20 — PRIYS 5Y 5/2 —0.28
—0.21
Silty fine-grained sand —0.22
Silty clay, stiff —0.45
11.40 —0.68
Fine-grained sand, well-sorted Wi
11.60 —

37



Segment

FISH LAKE VALLEY CORE 2
Description

Color?

CaCO3?

Degt'gém) Number ‘

0.20 —

040 — 1

0.60 —

Silty clay, A horizon

Silty clay, Bk1 horizon

2.5Y 4/2

Silty clay, Bwk horizon

Silty clay, Bk2 horizon

0.80 —

1.00 —

1.20 —

1.40 —

Silty clay, C horizon

2.5Y 5/2

1.60 —

180 — 3

2.00 —

Silty clay, stiff, contains carbonate nodules and
organics
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5Y 52

—0.10
—0.13
—0.12
—0.14
—0.16
—0.19

—0.21
—0.19
—0.23
—0.22
—0.15




Segmen

Depth (m) y
2.00

2.20

t FISH LAKE VALLEY CORE 2
umber Lithology Description

Color?

CaCO03*

M.S3

Silty clay, stiff, contains carbonate nodules and organics

2.40 —

2.60 —

2.80 —

3.00 —

3.20 —|

3.40 —

3.60 —

3.80

4.00—

Clayey silt, contains carbonate nodules

5Y 5/2

—0.31
—0.25
—0.24

— 0.35
— 0.47

:4140

Organic-rich silty clay and clay, stiff; weakly defined,
alternating organic-rich and carbonate-rich layers

Clay, stiff, weakly defined, alternating organic-rich and
carbonate -rich layers

nlZ

ol

— 0.24

— 0.30
— 0.25
—0.27

—0.29
—0.36
—0.38
—0.33

—0.28
— 0.31

— 017
— 0.19

—0.23
—0.18
—0.19
—0.20
— 0.16
—0.18
—0.16

—0.13
—0.18

— 0.17

Silty clay, stiff, contains carbonate nodules

5Y 6/2

Clay, stiff; weakly defined, alternating organic-rich and
carbonate-rich layers
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5Y 3/2

— 0.21
— 0.27

— 0.16
— 0.19

—0.12

0.12



FISH LAKE VALLEY CORE 2 “o
Segment 8
Deptr é?;) Number Lithology Description Color* & MS?
— 0.13
48,810180 —0.14
Clay, stiff, weakly defined, alternating organic-rich and v w —0.12
4.20 —| carbonate-rich layers. Contains carbonate nodules. 5v3/2 L 0.15
Organics increase downward.
— 0.11
—0.13
—0.12
4.40— . —0.19
Organic-rich clay, stiff, contains fewer carbonate 10Y 4/2 N
nodules than above —0.18
4.60 — Same as above 10Y 4/2 -
............ < 9690430 « Loso
~-]  Organic-rich silt, A horizon 10YR 211
— 0.08
Clayey silt, Btk horizon, contains dispersed organics 10YR 41 —0.05
4.80 —| —0.03
—0.03
Silty clay, Bk1 horizon, tephra-rich, coarsens 10YR 7/2 L 0.03
7 downward to silt )
L 0.03
5.00 — 0.04
Silty fine-grained sand, Bk2 horizon, well-sorted S
SYeR — 0.04
3 } Tephra-rich layer (Mono Craters) —0.05
-] Fine-grained sandy silt, contains carbonate nodules 5Y i |_0.03
w44 ¢ Tephra-rich layer (Mono Craters)
5.20 — l Fine-grained sand, well-sorted 5Y 62 ~0.02
—0.06
Silty clay, contains carbonate nodules 10GY 5/2 L 0.08
5.40 — —0.12
—0.12
o  Clayey silt, stiff, contains carbonate nodules as large 0145
= as2cm indiameter 5Y 6/ Ml
o -0.16
5.60 — —0.17
—0.22
8 Silty fine-grained sand, stif, fairly wel-sorted, | 022
contains 5-10 percent coarse grained sand to fine W
gravel —0.16
5.80— —o0.21
5Y 4/1 L0.19
Silty fine-grained sand, stiff, well-sorted N —0.18
—0.17
6.00 — - 0.20
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FISH LAKE VALLEY CORE 2 e
Q
Segment -, R s
Depth (m) Number Lithology Description Color! O M.S.
6.00 RIS Q:;;\;a
'}“‘3 i 3 i&}-" Silty fine-grained sand, stiff, well-sorted - 0.27
8 [ o 5Y 4/1 N
Ex 14 “C Fine-grained sandy silt, stiff, well-sorted —0.18
6.20 — L
6.40 T
:-, Medium-grained sand, well-sorted, grades down to 5Y 5/2 —0.28
, coarse-grained sand | 0.25
L‘ —0.32
6.60 — Py 045
[ —0.47
’:: Silt to coarse-grained sand, poorly sorted 5GY 4/1 —0.43
L=
e —0.51
9 | N
6.80 — LT —0.75
,,, —1.16
: —1.17
;'. —1.10
| . Medium-grained to coarse-grained sand, moderately
7.00 - sorted, contains lithic fragments sy 105
: —1.22
) ) —2.40
3 :‘.‘ . ::
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FISH LAKE VALLEY CORE 3 “o
Segment 8
Depth (M) Number Lithology Description Color!t O M.S?
0.00 NN
bt , -
f'éi':'%:';’i"«fi':'ttfs"' Very fine-grained sand, A horizon, weli-sorted, -
iﬂk:"é’»&;‘,‘ ‘;If contains vertical rootlets
A A —
3..:" N 5Y 7/2 |
0.20_ Very fine-grained sand, Bwk horizon, contains vertical Wi
rootlets
Clayey silt, Ab1 horizon, contains organics and vertical 5Y 6/2 —0.51
rootlets
—0.53
0.40 — —0.52
1 Clayey silt, Bwkb1 horizon, contains vertical rootiets I 0.52
/TL sample M| 051
/ —0.43
Clayey silt, Bkb1 horizon, contains vertical rootiets 2.5Y 4/2
0.60 — 045
Clayey silt, Bwkb2 horizon, contains vertical rootlets w 044
—0.41
0.80 — . —0.47
Ciayey silt, Bwkb2 horizon, contains vertical rootlets M
—0.50
2.5Y 5/2
.42
—0.41
1.00 — —0.52
. . —0.41
Silt, Bkb2 horizon, contains vertical rootlets 5Y 4/3 S
— 0.51
1.20 — — 0.52
Sandy silt, Ab3 horizon, contains vertical rootlets ML 044
—0.38
5Y 5/4 I 0.49
1.40 — Sandy silt, Btkb3 horizon, contalns vertical rootiets —0.55
—0.61
—0.52
S
—0.45
1.60 — —0.41
—0.35
Clayey silt, Bk1b3 horizon, contains dispersed 5Y 4/4
organics and carbonate noduies —0.32
—0.37
1.80— 3 —0.35
—0.37
Sandy sitt, Bk2b3 horizon, contains dispersed M —0.40
organics and carbonate nodules Sy 43 — 0.40
.............. q 140
2.00 e - - 0.32
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FISH LAKE VALLEY CORE 3

(o]
g
Depgh (M) Number Lithology Description Color* § M.’
M 044
Sandy silt, Bk2b3 horizon, contains dispersed organics 1036
and carbonate nodules ’
: Wi 027
2.20 — —0.89
Fine-grained sand, Cb3 horizon, contains dispersed —0.80
organics |
i —0.51
44C
2.40 — —0.29
—0.40
14,
4 035
Sandy silt and silty sand, in places laminated to thinly —0.68
] interbedded, contains vertical, carbonized plant
2.60 remains —0.75
—0.76
N
—0.54
—0.69
2.80 — —0.54
—0.44
5Y 4/4
—0.86
. . . . . —1.10
Silty sand, contains vertical, carbonized plant remains
3.00 — —0.91
Fine-grained sand and clayey silt, thinly interbedded, —1.10
contains carbonized plant remains 0.90
3.20 — —0.56
—0.50
—0.56
— 0.45
3.40 — —0.47
— 0.64
5Y 5/2
sYor | —0.63
3.60 — Silty clay and clay, thinly interbedded, contains vertical w 9%
carbonized plant remains | 0.36
—0.40
3.80— —0.86
—0.69
—0.57
| Clay, contains carbonate nodules and vertical carbonized —0.33
4.00 — plant remains 5Y 3/2 | 038
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FISH LAKE VALLEY CORE 3 “

(2]
Segment 8
Depth (31)_ Number Lithology Description Color! § M.S?
—0.35
—0.41
4.20 — —0.39
—0.39
—0.44
Ciay, contains carbonate nodules and vertical, 5Y 3/2 N
6 carbonized piant remains —0.40
4.40— —0.38
—0.26
TL sample —0.28
~——0.61
4.60 — —
8,9001 80 —0.87
Organic-rich sand, silt, and clay, A horizon 10YR 2/2 —1.10
14c —0.99
S
4.80 — Sandy ciay, Btk horizon, contains vertical, carbonized —1.06
plant remains —1.23
Y L +—1.31
5 i L 1.19
_| RSy L
5.00 .;r-‘:%: * 5Y 5/2 1.45
7 e - 150
et Silty fine sand and silty clay, 2Bk2 horizon, contains — 1.53
27357vily  vertical, carbonized plant remains 153
53 TL sample |
5.20 — e e } ° M —1.36
PR L 1.04
"s} ',:":{r"
7 89T, — 0.76
Al — 0.60
5.40 — AT — 062
By Ty i
ALY —0.63
<  Silty clay, 2Bk2 horizon, contains carbonate noduies 10Y 4/2 I
3 and verticai carbonized piant remains L 4.27
5.60 — h_“'s.""('.'y"_"'g — 1.81
'.’v'}, .:i_":'% "f:‘r},.:‘:.
B IO 2,22
B _ L 1.89
»;{:." uyefiiesy  Fine-grained sand, moderately well sorted
8 Briy : —2.26
580 1 r‘\‘:"? KD 17
A 5Y 5/6 N
AoAtgainoriis! —1.76
+—1.98
Silty fine-grained sand, moderateiy sorted
6.00 — MR

L —1.21



Depth (M) Number

6.00 —

6.20 —

6.40 —

6.60 —

6.80—

7.00 —

FISH LAKE VALLEY CORE 3

Color!

CaCO3?

Mm.s?

5Y 5/6

Fine-grained sand and silty fine-grained sand, thinly
interbedded, weli sorted, contains dispersed organics

Fine-grained sand, weli sorted, grades down to a silty
clay

14C

Fine-grained sand, well sorted

Fine-grained sandy silt

5Y 4/4

7.20 —

7.40 —

7.60 —

Fine-grained sand and silt, thinly interbedded, mottled

Silty fine-grained sand to coarse-grained, pebbly sand,
poorly sorted

5Y 5/6
5Y 4/4

Fine- to medium-grained sand, moderately sorted

5Y 5/6

—0.34
—0.40
—0.49
—0.45

—1.80
—1.74
—1.56
—1.41

—1.66
—1.63
—1.12

— 0.92
—1.31
—0.98
—2.07

—1.76

—1.21

—1.91
—1.77
—1.38
—2.39
—0.99
—1.34
—2.41

—2.75
—3.05

—3.22
—3.97
—3.60

—2.85
L 3.02

—2.75

7.80 —

3 ;};.gr.\;:}\ ;ta
s
Ripitafein)

.

)
e
I 2, oy
'!I}k')\ X
NN,

8.00 —

\'.'u.: 37§y

QRS ANY
iy

o ¥ $nd
RER

G
5

VALY VR

Fine-grained sand, well sorted, contains a few 1-2
cm-thick sandy silt layers

45

5Y 4/4

—0.60
—1.40
—1.60
—1.66

--1.68



FISH LAKE VALLEY CORE 3
Segment
Dept8h ()(g!)__Number Lithology Description Color!

CaCO3

M.S.?

PN Sy ]
Ay | 1.33
.5 |q Fine-grained sand, well sorted, contains a few 1-2
LI \cm-thick sandy silt layers —2.11
1% y —2.32
8.20— lrzli“;’ftby‘f}‘*? Mc | 2.41
T e a1l
Sk a N |-1.28
AR RS AR -
R
E;;i"‘f}' i;‘*;; Fine-grained sand, well sorted, grades down to silty —1.40
SRS fine-grained sand 1.5
BV
AR
ss0—  HgH -
| RIUROAR IR0
8.60 — —
Medium- to coarse-grained sand N[
L 1.21
8.80 —| 5Y 4/4 — 1.54
—1.72
Fine- to medium-grained sand w [—1.66
—1.51
9.00— 12 —1.66
9.20 — .

9.40 — L
is]  Silt- to coarse-grained sand, poorly sorted M —0.93
AN | }-0.90
RIS AN N
9.60 — %g.’ng},zﬁg —1.04
vg‘:."", XS ,v';f?o'}":i-‘j,
AR —1.54
:,::'-:‘;:i;-;,i':\.“; Silty fine-grained sand, grades down to poorly sorted s 196
PSR clay to medium-grained sand
13 B sy ara
A — 2.62
9.80 — SR 164
x4 % —1.00
o Clay to coarse-grained sand, poorly sorted M
I — 0.79
-'* . Clay to fine-grained sand, poorly sorted, grades down W 1.99
10.00 — fa to gravelly sand 305
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Depth (m) Number

10.00 —

10.20 —

Segment

13

Lithology

FISH LAKE VALLEY CORE 3
Description

Color?

CaCOg3’

Clay to fine-grained sand, poorly sorted, grades down
to gravelly sand

5Y 4/4

.3

10.40—

10.60 —

10.80 —

11.00 —

14

R’" ‘2,»'}}"‘
’\3_-':\ 5;; XX l‘ 5

Silty fine-grained sand

'Jl ",’ ATy
'\z:" :"-x. i

Fine-grained sand and poorly sorted pebbly clay,
interbedded. Pebbly clay contains secondary
carbonate

Fine- to medium-grained sand, moderately sorted

Pebbly clay, poorly sorted

5Y 4/4
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(3]
(3]
Segment FISH LAKE VALLEY CORE 4 8
Depth (m) Number Lithology Description Color? 8 M.S3
Silt, probable A over Bw horizon ?
14C
0.46
0.20 — 5Y 4/3 —0.55
—0.50
Silt, Bk1 horizon L 0.47
1 —0.64
0.40 —| sl 0.61
— 0.70
—0.76
Sandy silt, Bk2 horizon 5Y 5/6 —0.92
0.60 — —1.12
—1.57
0.80 — . . . ! —
Silty fine-grained sand, contains roots and pedogenic
carbonate -
5Y5/4 M {107
. . —0.95
Coarse-grained sand, contains small pebbles
1.00 — —0.85
2 —0.75
—0.72
syas | S [ 08
1.20 — Silty fine-grained sand, well sorted, buried soil horizon | 079
—1.02
—1.72
Fine- to coarse-grained sand —207
ine- 1o {[q] 3] sY 5/4
1.40 / M —2.60
1.60 — Fine- to coarse-grained sand, pebbly 5Y 4/3 Wil
Silty fine-grained sand, well sorted, probable buried B
soil horizon 25Y4R3 -
_____________________________ M
1.80 —| 3 Silty fine-grained sand, well sorted -
Fine-to medium-grained sand, moderately well sorted 5Y 4/3 W
2.00-

48



FISH LAKE VALLEY CORE 4

Segment S
Depth (m) Number Lithology Description Color 3 M.S?
200 — olor: O .
2.20 —| -
Fine- to medium-grained sand, moderately well sorted 5Y 4/3 |
2.40 — —
Fine-grained sand, well sorted —
2.60 — —
=
2.80 — -
Fine-grained sand, well sorted -
3.00 — -
2.5Y 4/4 I
Fine-to medium-grained sand, well sorted .
3.20— -
— 1.54
—1.21
—1.17
3.40 —| —1.05
M —1.42
3 Silty fine-grained sand, contains a few pebbles Wl
7 —1.17
& :J ; —1.23
3.60_ \:"‘"-:.‘::;. avhg v 42
PR °
B : —1.08
Fine-grained sandy silt 5Y 4/3 W —1.25
Fine-grained sand, moderately sorted —
3.80— —
4.00 Frr sy Fine-grained sand, moderately sorted | 5Y43 [W [
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FISH LAKE VALLEY CORE 4 “o

Segment 8
Degtg ém) Number Lithology Description Color! 8 M.S?
VU — A TE AR IATEY
ﬂ&?g’{ﬂ'ﬁiﬁ Fine-grained sand, moderately well sorted w
t:'v} ":.’.Jﬁsz' ) —+— 112
A L 0.97
¥,
— 1.08
4.20 — Silty fine-grained sand, well sorted —0.77
— 0.68
— 0.89
— 0.91
6
4.40 — — 1.51
— 2.99
— 2.55
— 2.25
w
4.60 — M217
— 2.41
— 1.95
5Y 4/3
Dominantly fine- to medium-grained sand, medium- to —
4.80 coarse-grained sand occurs at top of interval, well -
: sorted
5.00 — -
Silty fine-grained sand, pebbly, contains carbonate M 1.40
7 nodules | 434
5.20 — Fine-grained sand, well sorted, grades down to a —2.48
Siiriaq o fine-grained sandy silt. Contains root casts and l1.30
dispersed organics, probable buried soil
wH1.29
. —2.06
LY AnN Silty fine-grained sand, well sorted, contains silty clay
5.40 — s laminee —1.00
Silty fine-grained sand, well sorted, contains silty clay — 0.67
laminae )
5.60 — — 1.20
— 1.62
w
Fine-grained sandy silt, grades down to silty 1.3
8 fine-grained sand, contains dispersed organics 5Y 4/3 — 0.90
5.80 — — 0.88
; — — 0.80
‘|¢ '*C Fine-grained sandy silt and fine-grained sand, Ml o077
interbedded. Contains dispersed organics and W ’
pedogenic carbonate, probable buried soil —1.23
6.00 — L 1.03
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Depth (M) Number

6.00 —

6.20 —

FISH LAKE VALLEY CORE 4

Segment

Lithology Description

Color!

M.S3

Same as above

Fine-grained sandy silt, weakly laminated

6.40 —

6.60 —

6.80 —

7.00 —

Silty fine-grained sand, contains clayey silt laminae

Fine-grained sandy silt and fine-grained sand,
laminated to thinly interbedded, contains carbonate
nodules

5Y 4/3

| sl=|cacos?

(kS

Z|s

—1.22
—1.17
—0.83
—0.88
—0.98

— 0.89
—0.87
— 0.90
—0.69
—1.07
—1.04
—0.71

Silty clay, contains a few fine-grained sand layers.
Contains carbonate nodules. Top 4 cm contains
dispersed organics

5Y 5/4

—0.77
— 0.43
— 0.59
— 0.80
—0.88
— 0.69

7.20 —

7.40 —

7.60 —

7.80—

10

Same as above

—1.37
—1.39

Medium- to coarse-grained pebbly sand, moderately
sorted

8.00

11

51

2.5Y 4/2

=z

—1.73
—1.49
—2.29
—3.43
—3.15
— 4.92
—2.37
—5.14
— 5.28
—4.43
—4.51

—3.53
—2.34

—3.19



FISH LAKE VALLEY CORE 4

(3]
Segment o}
Depth (m) Number Lithology Description 1 2 3
— Color! ¢ MS.
8.00 S
— 4.90
| 4.82
—4.86
8.20 —| 494
1 Medium- to coarse-grained pebbly sand, moderately 5YsB |
sorted —4.01
—3.86
—3.22
8.40 — —2.76
—2.19
— 2.59
Gravelly sand
—3.42
8.60 —| Sy o L 3.20
AT IS L 1.46
{’,;‘:,'-13!" Vi) —2.46
8.80 — f:%;? ’ 3 Silty fine-grained sand and medium-gralned sand, N —3.63
AT interbedded w
R —3.90
L2y
25 3  9,900%80 a2
SRS N ’
RARGRAER sysp [ @
0.00_| 12 ;,’:-,;’»z,':f.:,g‘\"’:."'s‘v Siity fine-grained sand, A horizon, moderately well w
' LIRUSEIAUS!  sonted, contains dispersed organics 119
AR —1-1.04
]  Sitty fine-grained sand, Bwk horizon M 123
—0.91
9.20 — —1.18
Siity fine-grained sand, Bk1 horizon 25Y6B | S| .,
—1.19
—0.54
9.40 — —0.28
—0.49
— 1.58
—2.02
9.60 — Sandy siit and ciay, poorly sorted, Bk2 horizon 2 11
25Y6/4 (M| 5.,
13 w
—-2.03
—1.81
9.80 — —1.84
| —1.88
—2.45
Siity fine- to coarse-grained sand, poorly sorted N L 530
10.00 — L 2.31
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FISH LAKE VALLEY CORE 4

Segment S
Depth (m) Number Lithology Description <
10,00 — . . Colort ©O

250
5Y 5/4

z

Silty fine-grained sand, well sorted —1.41

13

10.20 —
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FISH LAKE VALLEY CORE 5
Segment
Depth (m) Number

0.00

Description

Color! Mm.s?

Clayey silt, Bwk horizon, contains gravel —0.69

| = |caco

—0.75
—0.82
0.20 — —0.83

— 0.86
—0.79

Silty fine-grained sand, Bk horizon, well sorted

E4l

TL sample 5Y 4/3 - 0.72

0.40 — —0.79
— 0.94
0.96
0.74

—0.71

Silt, Bk horizon w

0.60—

sl=z

Silty fine-grained sand, Bk horizon —0.69

—0.64

0.80 — Silty fine-grained sand, Bk horizon w

— 0.61
Sandy silt, Bwk1b horizon - 0.67
—0.67

—0.71
—0.74

1.00 —

—0.47

Sandy silt, Bwk2b horizon — 050
—0.54

—0.79

1.20 —

5Y 43 M —0.78

1.40—

Medium- to coarse-grained sand, moderately sorted,
contains a few pebbles —

— 0.70
t— 0.62

1.60—
Silt, possible buried soil

L LSCYI8 73 $50038 — 0.54
AFPCYRIA SRS

s LI g s LN

BT .

—0.69

1.80 — — 0.52

Fine- to coarse-grained sand and well sorted | 0.96
fine-grained sand, interbedded
— 1.86

1.61

2.00 —
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FISH LAKE VALLEY CORE 5 o

Segment o
Depth (m) Number Lithology Description L Q 3
Color 8 M.S.
2.00 ) ’?3.';"3.5\%{, ‘2,.;3" :_;:g{
i;ii;%.'?‘{,%ﬂ % Fine- to coarse-grained sand and well sorted —1.74
s -.-}::?‘?3,'- fine-grained sand, interbedded 219
SRS
3 it o 1 .20
220 — Fine-grained sand, well sorted, grades down to fine- to —2.09
medium-grained sand 206
M —
—2.17
2.40 — —2.27
,:;.,. Silty fine- to medium-grained sand, thinly bedded | 4.67
37
! —1.77
'!2.'?& orrt S lE ."
B ARy Ak 5Y43 | —4.49
2.60 — Fine- to coarse-grained sandy pebble gravel, bottom w 690
contact channeled into underlying unit 423
4 3.0
—2,22
2.80 — —230
Silty fine- to medium-grained sand, pebbly \MN | 1.37
—1.94
| 169
3.00 —| Fine-grained sand, well sorted, grades down to wi—1.60
medium- to coarse-grained sand
Medium- to coarse-grained sand, fines upward 5Y 5/3 NL
3.20 — 2.30
—2.14
W —1.40
Silty fine-grained sand and fine-grained sand,
3.40 interbedded e
—0.97
5 —212
3.60 — Coarse-grained pebbly sand and fine-grained sand, SY 43 —263
interbedded N 187
Wi 150
Fine- to coarse-grained sand, grades down to a —2.14
3.80 medium- to coarse-grained pebble gravel
Fine- to coarse-grained sand, poorly sorted, contains 2
6 scattered pebbles, grades down to a well sorted
fine-grained sand —
4.00 —
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FISH LAKE VALLEY CORE 5 e
Segment S
Depth (m) Number Lithology Description Color’ & MS?
4.00 A TR —
T Fine- to coarse-grained sand, poorly sorted, contains 5Y 43 |
scattered pebbies, grades down to a weil sorted
fine-grained sand —
14 -
/C
4.20 — Ciayey silt, grades to unit below; oxidized, probable 10YR 3/4 —1.16
burn zone and buried soil L 1.14
?
u)( [ |
6 ?’. x "i }‘ Fine- to medium-grained sand, well sorted, contains 143
&% 13"-?',3;}\ \-z,- pedogenic carbonate; probabie buried soil 263
] D.O.UJQ,O‘-O |
4.40 p 0?0*000' 0. - 5Y 4/3
Oo' =+ 0:0 |
0 OO.C-)%O' 000 Medium- to coarse-grained graveliy sand
QY Q
9?’%@.@ i B
RATIR RS
0.00..0.0
4.60 — <0 ~
OQOE).Q:&'(?O(? Fine- to coarse-grained gravelly sand Wi
QQ ." QQ-O .QOQ.Q L
BA QAN
- 960-'.-0'.- S L
00:* OQQ%}%- -
0.00% 5Y 4/3
4.80 — ooogbc%o.. 4 —
00.' <00
0~ Oo_c?%o- QOO Fine- to coarse-grained gravelly sand, coarsens I
.80&@0 98 Q downward, pebbles increase downward N
(. 0r Y 10N )
7 oSN N
o o‘O .
5.00 — " S00 2. -
5.20 — —
h" "/h';'\' wy L
U % }.‘:‘-‘f Silty fine-grained sand W 1.23
5.40 — L .67
% }‘C —1.02
Siity fine-grained sand, bottom of interval interbedded
with silt, contains organics —0.82
—0.58
5.60 — —1.09
8 Silty fine-grained sand and fine- to medium-grained N —098
sand, well sorted, laminated to thiniy interbedded 5Y 4/3 —1.25
—1.56
5.80 — —1.32
—0.95
Fine- to coarse-grained sand, moderately sorted —1.24
6.00
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FISH LAKE VALLEY CORE 5

«N
m
Segment . o g
Depth (m) Nu?nber Lithology Description >
Color' ¢ MS?
6.00 — ==
6.20 Fine- to medium-grained sand, contains a few smail |
’ pebbbies
Silty fine-grained sand, grades down to fine- to 5Y 4/3 N L
medium-grained sand
6.40 — -
9 —1.05
Sitt and silty fine-grained sand, laminated to thiniy —0.95
interbedded —0.88
6.60 — —1.25
Silt and siity fine-grained sand, laminated to thinly 5Y 4/3
6.80 — interbedded, mottied L
Fine- to coarse-grained sand, moderatsly sorted, -
7.00 interval coarsens downward 25Y42 | N
10 —1.43
Silty fine-grained sand, weli sorted
—1.00
Silty clay, contains dispersed organics, possibie buried
7.20 — soil L 0.82
g 5Y 4/3 —0.89
Silt and silty fine-grained sand, iaminated to thiniy —0.94
interbedded w —1.39
7.40 — —0.71
14C N
7.60 — Siity fine-grained sand and silty clay, laminated to —0.99
thinly Interbedded, contains dispersed organics
W —1.06
et —0.97
AR
N Silty fine-grained sand L
YL .,'.; N
g B
8.00 — Fine-grained sand, well sorted L
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FISH LAKE VALLEY CORE 5

(o]
(¢}
Segment 8
Depth (m) Number Lithology Description Color’ & M.S2
8.00 — ESEANAY
"Z{-' ;}'ﬁ} 1 ,}‘ £ Fine-grained sand, well sorted -
\;- 23] 3,0 \ o |
B (o , ) 5Y43 |N—
B Fine- to coarse-grained pebbly sand, moderately
8.20 — sorted -
;-' B
8.40 — —
Sandy silt, silty fine-grained sand, and fine-grained 5Y 7/2
sand, thinly interbedded, contains carbonate nodules I
W
8.60 — | 0.86
—0.66
12 —0.69
Silty fine-grained sand and silt, iaminated to L_0.78
thinly interbedded, tephra-rich
8.80 — ——0.32
5Y 53 M
| —0.83
Silt and clay, finely laminated, contains carbonate —0.46
nodules. Dispersed organics occur throughout bottom W o050
23cm M
9.00 — <c —0.49
—0.50
— 0.67
—1.02
. . |
9.20 | Fine-grained sand, well sorted N 111
093
—0.83
Silty clay, laminated —0.54
9.40 — 2,5Y 3/3 —0.48
13 Clay, contains dispersed organics and some —0.39
discontinuous lenses of fine-grained sand —0.49
14
¢ w045
9.60 — Ni-0.56
Silt and clay, finely laminated, contains carbonate 064
nodules — 0.44
9.80 — TR —
5\‘!;-‘3 AR —1.07
14 Sity fine-grained sand, poorly sorted, contains 25v4/4 (W[
dispersed organics L 1.03
10.00— EAS A C:J] — TL sample L 0.74
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FISH LAKE VALLEY CORE 5

N
©
b Segment . 8
epth (M) yumber  Lithology Description Color* § Mm.s?
10.00 — P '{"“2 PO
h:’«;.. \gbﬂ",{?' TL sample —
'\;. 3 :-’«\g‘. ‘:_';« Sitty fine-grained sand, poorly sorted, contains 2.5Y 4/4 0.4
\ S IA 30453 dispersed organics "
,‘Iw}.xﬁb}f"} —1.22
— PRAIITEY -
10.20 'i" {;\;’\i- %4  Fine-grained sand, well sorted
—1.14
1 4 —0.67
Silty clay with very fine-grained sand laminae, A Wi
horizon, poorly sorted, contains few smail carbonate 25Y53
10.40 — nodules and dispersed organics — 0.36
(o] —0.34
10.60 — —0.36
Silty clay, Btk1 horizon, contains dispersed organics 5Y 5/4 036
Silt, Btk2 horizon, contains dispersed organics and 5Y53 |Mm —o0.21
carbon-lined root traces L 0.11
¥
10.80 | 45 < —0.09
¢ —0.09
el . . .
ERA v Rty ‘Z(-; ;,' Silty fine-grained .sand, Bk1 horizon, well sorted, —0.07
'-"r' s ;\‘,J‘ A contains carbon-lined root traces 007
b ,,‘ggr,:: I e
11.00 —| ;\ \;._ »;: é}"l TL sample 2.5Y 6/2 L 0.07
' -—0.08
—0.07
—0.07
11.20 — — 0.08
— 0.09
Sandy silt, Bk2 horizon, interval from 11.30-11.38 m is S —o0.10
tephra-rich L 0.09
11.40 — € ¢ 5Y 7/2 -
: —0.15
—0.20
+—-0.19
11.60 — —0.18
—0.17
16 —0.20
Sandy silt, 2Bk3(?) horizon, contains carbonate —0.21
nodules up to 2 cm long and carbon-lined root traces 25Y 6/2
11.80 — —0.24
— 0.28
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Depth (m)

Segment
Number Lithology

FISH LAKE VALLEY CORE 6

CaCO03®

Description Color?

0.00

0.20—

0.40—

0.60 —

S
AU
AASEANAR
Xttt

Silty fine-grained sand, disturbed by vehicles -

3

Sovp
AT

Silty fine-grained sand, Bk1 horizon

—1.24
Sitt and medium-grained sand, poorly sorted, Bk1 horizon L 1.49

~—1.38

syam | M[ 168
172

Silt and medium-grained sand, poorly sorted, Bk2 horizon —1.75
—1.85
1.55

—1.06
—0.95

==

Sandy silt, moderately sorted. Top 7 cm is burrowed
and may be a weak buried soil

0.80—

1.00 —

1.20 —

1.40—

—0.87
—0.81
—0.65
—0.65
—0.59
5Y 4/3 —0.63
—1.23

z|s

Sandy silt, moderately sorted

—1.44
—1.18
Silt to coarse-grained sand, poorly sorted Wl 130
—1.27

1.60 —

1.80 —

Silt to coarse-grained sand, poorly sorted syas | W 0.84

—0.86

2.00—

- g 14 e di i i i
: < “C cm contains dispersed organics and is a weak buried 2.5Y 4/4

—0.80

—0.67
Silt to medium-grained sand, poorly sorted. Top 18 | 0.81

soil —0.83
— 0.84
—0.84
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FISH LAKE VALLEY CORE 6

N
(<]
Segment 0
. . (&}
Depth (m) Number Lithology Description 1 8 Ms2
Color~ O M.S.
2.00 — ———
- =
= = L 0.81
- Silt to medium-grained sand, poorly sorted 25Y4/4 | w080
= — 0.86
2.20 — S —
| 0.66
2.40— Siit and fine-grained sand —0.65
—0.62
+—0.66
Silty fine-grained sand L-0.70
2.60 +—0.69
Silt and fine-grained sand 0.66
5Y 7/4 -
Silty fine-grained sand w07
— 0.65
2.80 — Silt and fine-grained sand —0.78
—0.72
—0.72
Sitty fine-grained sand — 0.84
3.00 — L 0.91
5y Silty fine-grained sand —
w
'''''''''''' Fine-grained sandy silt, Ab (?) horizon ___
3.20 — —
Fine-grained sandy silt, Bk (?) horizon ML o086
I }-o0.88
—1.00
3.40 — Fine- to coarse-grained sand, moderately sorted — 0.90
—1.03
—1.42
5Y 4
3 —1.78
3.60 — Wi 1.56
. ML 118
Silty fine- to medium-grained sand. Top of interval
contains root traces and pedogenic carbonate fillings —1.11
(possible weak buried soil)
—1.19
3.80 —1.05
Fine-grained sandy silt M[—079
4.00 — L-0.74
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FISH LAKE VALLEY CORE 6

(o]
[
Segment 8
Depth (m i ipti ©
3 ch _) Number Lithology Description Color! & m.s?
Fine-grained sandy silt 5Y 4/3 M| 0.74
—0.96
6 L
4.20— —
4.40 — : | Fine-grained sandy silt, grades into unit below M|
AT . o wl
2‘5.;.‘3.35&?’.‘ % Silty fine-grained san ___1 .08
Fine-grained sandy silt, moderateiy sorted, possibie —181
4.60 — buried soil at top of interval L 0.99
—1.46
7 M| 168
Fine- to medium-grained sand, coarsens siightly | 1 1.89
downward, moderately sorted
4.80 — W —1.38
k-
—1.23
M
Sandy silt , grades downward to a fine- to L 143
5.00 —| _ooarse-grained sand, possible buried soil at top of L 205
interval w
—3.55
Y 4 ]
Silty fine-grained sand SY 458 M
5.20 — Fine-grained sand, weil sorted, contains a few -
:’k.i"'x:ffgﬁ :: medium-grained sand iayers N
RISt ATy
B ey -
5.40 — —
8 Silty fine-grained sand, moderateiy sorted, possibie i
buried soil
M-
5.60 — -
Fine-grained sand, moderately sorted, contains a few -
coarse sand grains and pebbles n
5.80 — |
Fine-grained sand, moderately sorted, contains a few wi~
9 A ,'3'{?“"» \ coarse sand grains and pebbies 5v 43 |
6 00 1 ";'J}:g":}:ga L
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FISH LAKE VALLEY CORE 6 g
Segment Q
. . Q
Depth (m) Number Lithology Description Colort & M.S?
6.00 7 === —
- . (14 Fine-grained sandy silt, buried soil (probabie Wi
i Bt horizon) M|
YT TR YNk ]
A I A -
6.20 — P N
SN J Fine- to medium-grained sand, well sorted
354 —
9 G 5Y 4/3 -
6.40 —| —
Fine- to coarse-grained sand, moderateiy sorted w
6.60
N —0.97
Fine-grained sandy siit and silty sand, finely iaminated Wil—-1.02
6.80 — —1.19
—1.14
______________________________ B - 108
10 —
7.00— 5Y 413 -
Fine-grained sand, weli sorted, coarsens downward to Wi
medium-grained sand with a few pebbies
7.20 — -
Fine-grained sandy silt, buried soil (?) ML
7.40 — Fine-grained sandy silt, buried soil (?) ml
Fine- to coarse-grained pebbiy sand, poorly sorted w i
7.60 — Mostly fine- to medium-grained sand, weakly bedded, M —0.70
grades down to unbedded fine- to coarse-grained N |—2.04
11 sand 5Y 4/3 -
1.44
PEPP Fine- to medium-grained pebbly sand, poorly sorted w I q.22
7.80 — o056
w —0.66
Silty fine-grained sand, top 7 cm fineiy laminated M 073
—1.65
8.00 - See next page —M_—" 43



FISH LAKE VALLEY CORE 6

Segment §
Deztgo(m) Number Lithology Description Color! & M.S?
(o, 3 Medium- to coarse-grained pebbly sand, grades down .82
11 to fine- to coarse-grained sand 36
5Y43 | M ’
8.20 — Medium- to coarse-grained sand, well sorted L
8.40 — —
12
(Driller encountered coarse gravel at 8.59 m) I
8.60 — —
2% -~
80— 1707 -
NN, -
7870
AN
87 L
Ay
/ ; / ; / ;f Fine- to coarse-grained pebbly sand, grades down to -
9.00 — %/ %/ ?/ ? sandy gravel. Interval probably is from previous 5Y 572 |
: 7 f /% /% segment and therefore out of place. N
18 0 -
NN -
74
N o
778
ol %t )
9.20 — 7 f/ 4 -
L
77577 -
LI . . )
/4 ?/ 7/ 7 Fine-grained sandy silt, well sorted, finely laminated. B
// f //f Z% / Interval is out of place, but is from segment 13.
9.40 — - —
- Wl
- Fine-grained sandy silt, well sorted, finely laminated —
9.60 — - 5Y 4/3 1.30
DG Fine-grained sand, well sorted N [—1.14
14 I e 080
= - L 1.44
9.80 — — Fine-grained sandy silt, grades down to a silty —1.51
e fine-grained sand. Top 6 cm contains dispersed w 156
: organics o
ot —1.32
Ll ln —1.49
1000 — /=== Silty clay, contains carbonate nodules L 1.05
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FISH LAKE VALLEY CORE 6 Y
Segment 8
ngﬂ(’l)(()ﬂl)_ Number Lithology Description Color! 8 M.S3
’ - =1 Silty clay, contains carbonate nodules (W
14 : Fine-to medium-gralned sand, weli sorted M 112
—0.70
10.20 Sandy silt, grade down to a silty fine-grained sand, —1.40
well sorted, in places weakly laminated N 147
— 2.01
1.32
10.40 —1.12
v 43 —1.10
Fine-grained sand and silt, interbedded
—1.46
10.60 — \'f—v —1.62
— 1.52
Fine- to medium-grained sand, weli sorted L 1.89
10.80 — 206
—1.54
—0.91
Silty fine-grained sand and silt, in piaces finely
11.00 — laminated, contalns carbonate nodules w113
—1.22
I 1.47
Fine-gralned sand, well sorted N —1.12
11.20 — . . L 1.12
16 Silty fine-grained sand, well sorted 5Y 4/4 108
Bimodal silty fine-grained pebbly sand w —0.89
—0.47
11.40 — Sand, silt, and clay, pebbly, poorly sorted, contains —0.72
dispersed organics. Top 3 cm is finely iaminated. 071
: Sand, silt, and clay, pebbly, poorly sorted, in places 067
_14'*C finely laminated, contains abundant dispersed s
¥ organics, A horizon -
11.60 — —
—0.89
Sand, silt, and clay, pebbly, poorly M
sorted; debris flow, Btk horizon —0.96
11.80 4 17 105
5Y 5/4
5 —1.13
Sand, silt, and clay, pebbly, poorly s 134
sorted; debris flow, Bk1 horizon
—1.22
12.00 — L 146
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FISH LAKE VALLEY CORE 7

NIO
Segment 8
Depth (m}) Number Lithology Description Color® 8 M.S.2
0.00 — olor .S.
—0.21
0.20 — —0.16
M —0.15
—0.13
0.40 .
Organic-rich fine-grained sandy silt, contains verticai 10YR 2/2 L_0.15
rootiets
—0.14
I—
0.60 — —0.04
—0.01
Organic-rich silt, mottied, contains vertical rootlets 2.5Y 3/2 |
- 4 590t 140 —
0.80 — e 2 10YR 4/2 —0.05
¥ - % - %] Siltypeat 10YR 2/1 L 0.06
— — — - Siltyclay 5Y 4/1 ’
v - % - Silty peat - 0.04
v . v .d1,740+70 10YR 2/1
. —0.04
1.00 — —0.03
Organic-rich silt
0 10YR 2/1 — 0.04
10YR 4/2
—0.06
— 0.06
120— 2 L—0.01
—0.04
Organic-rich silty clay N —0.04
—0.07
1.40 — —0.06
2.5Y 4f2 L 0.04
—0.03
Disturbed | -0.16
1.60 — e — ] TOYR 27 - 0.13
" - Fine-grained sandy silt, upper 3 cm is organic-rich 10YR 2/2 L 0.12
- 0,06
3 - 4 3,860 70 10YR 2/1 —0.08
1.80 | -]~ Organic-rich silt, moddied, contains plant remains | 0.07
’ Clay 5Y 472 "
Organic-rich silt 10YR 211 — 0.06
Clay 2.5Y 4/2 — 0.05
Organic-rich silt 10YR 2/1 0,05
Clay 2.5Y 4f2
2.00— Organic-rich clayey silt 10YR 2/1 —0.04
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FISH LAKE VALLEY CORE 7 ©

[
Segment 8
Depth (m) Number Lithology Description 1 8 3
Color! O M.S.
2.00 —
Organic-rich clayey slit 10YR 2/1 — 0.05
8% £ Iz1 —0.05
3 2 N (—0.05
S . 2.5Y 4/2
2.20— Silt, slightly organic 10YR 21 —0.07
. L — 0.07
Disturbed, organic-rich silty clay 10YR 271
J45,780+80 Organic-rich clayey silt —0.08
240 — Clay, mottled 5Y 4/2 L 0.08
— — 10YR 2A
Organic-rich silt and clay, thinly interbedded Y4B  0.06
Clay, grades down to silty clay 5Y 4/2 L 0.0
Organic-rich clayey silt and clay, very thinly 08
Interbedded 10YR 2/1 —0.06
260 — Organic-rich silty clay Sy 412 — 0.06
Clayey silt 5Y 4/2 —0.05
10YR 21 | 0.06
4 Clay, with discontinuous organic-rich laminae,
contains rootlets 5Y 4/2 —0.05
2.80 — —Tephra (Mazama) —0.03
. Organic-rich silty clay —0.03
a4 7,110t100 10YR 21
: +—0.03
—0.05
N L 10YR 2/1
3.00 — Clay and organic-rich silty clay, thinly interbedded, mottled 5Ya2 | 0.05
. . 5Y 4/2
Organic-rich silty clay, mottled 35V 42 L 0.09
. '3 o I o‘w
Organic-rich clayey silt 2.5Y 4/2
3.20 — —0.05
N 0.03
—0.04
—0.06
3.40— —0.04
—0.03
5
—0.03
Organic-rich silty clay and organic-rich clay, —0.04
5GY 5/1 005
+—0.04
r—0.056
3.80 —0.03
6 —0.06
— 0.06
4.00 — —008
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FISH LAKE VALLEY CORE 7

N
)
Segment S
Depth (m ipti
P 4(03 r\fmber Hhology Description Color* O M.S.?
— 0.04
Organic-rich silty clay and organic rich clay, 10YR 2/1 —0.00
interbedded 5GY 5/1 - 0.00
4.20 — : —0.00
— 149,440t 80
—0.01
6 —0.00
—0.00
4.40— —0.00
—0.00
Peat, with minor silt and clay layers —0.00
N1 - 0.00
4.60 — —
— 0.01
—0.03
€ 10,1301 140 - 0.00
4.80 — —0.03
Clay, slightly organic, organics increasing downward 5Y 5/1 004
v w —0.01
A R 2 — 0.00
v v . . .
N
5.00 — 7 @ W | Peat withminor sittand lay layers ” | 0.00
v v
v ¢ v 471,380t90 — 0.00
2 N
v ¥ 0.00
L 2 — 0.00
5.20 — Clay and peat, thinly interbedded 35%}9—2 — 0.00
Peat N1 —0.00
Clay, laminated 5Y 5/ —0.00
Peat, with minor silty clay iayers
5.40 — 1y ciay lay N1 008
—0.01
Organic-rich clay, upper 18 cm contains lenticular —0.01
organic blebs, weakly laminated 25v8 | | 0.00
5.60 — —0.01
Organic-rich, slightly sandy silty clay to fine- to L 0.03
medium-grained slightly silty sand, sequence coarsens )
downward —0.04
Y .
12,330t 200 SY 32
— 0.04
5.80— —0.05
— 0.04
Medium-grained and coarse-grained sand, 10GY 51 | 0.06
interbedded, fairly well sorted :
—0.07
6.00 — L-0.07
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FISH LAKE VALLEY CORE 7

N

(]
Segment 8
Deptt:s (c')"c‘)) Number Lithology Description Color! & M.S.3
8 ‘ Medium-grained and coarse-grained —0.08
i sand,Interbedded, fairly weli sorted 10GY5/1 |N—
6.20 -
6.40— -
6.60 — -
Interval not sampied B
6.80 — .
7.00 — L
7.20 — L
Fine-grained sand —2.59
7.40 —3.40
i
Sandy grave! 486
—8.01
7.60 — L 0.47
—0.13
5GY 5/2 — 0.04
Siity clay, stiff, mottled 5G 5/2 B
7.80 — NI 0.03
1—0.06
— 0.03
Siity fine-grained sand, fines downward to clayey silt 5GY 5/1 —0.07
8.00 — —0.09
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FISH LAKE VALLEY CORE 7

Segment
Depth ér!z))o Number olo Description Color*

CaC0s?

M.s?

5GY5/

— 0.09
— 0.08
—0.09

8.20 —0.08

Slightly silty clay, stiff —0.09

10 | _0.12

5G 5/2
—0.12
—0.12

—0.13
—0.11

8.40 |

8.60 — Sandy and silty clay, stiff —0.39

—0.14

——0.12
—0.18
L 0.14

8.80 —

—0.14
11

—0.12
—0.12

9.00

N o014
—0.13
—0.13
—0.11
saYse | |-

L 0.09

Clay and siightly siity ciay, weakiy bedded, mottied,

9.20 — tiff

—0.10
—0.19
—0.10
—0.08
— 0.11
—0.10

9.40 —

9.60 —|
12
—0.11
—0.09

9.80 — L—0.12

Silty fine-grained sand, weli sorted

—0.09

- 0.11
Slightly silty clay, weli sorted, stiff, contains carbonate
nodules —0.13
__0.13

10.00—
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Segment
Depth (M) Number

10.00
_‘ 12

FISH LAKE VALLEY CORE 7 3
Lithology Description Color! § M.S2
-------- Slightly silty clay, stiff, well sorted 5GY 5/2 /]
N f—
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Appendix 2. Log of paleontologic samples removed from the Fish Lake Valley cores

EXPLANATION
Column headings:
CORE = Core number
SGMT = Segment number
ST _DEPTH = Starting depth of sample interval from the top of core; numbers

recorded in meters
END DEPTH = Ending depth of sample interval from the top of core; numbers

recorded in meters

COD = Ostracode occurrences

DIATOM = Diatom occurrences

PO = Pollen occurrences

MOLL = Mollusk occurrences
Columns:

X in column denotes removal of sample; sample analysis forthcoming

NONE, RARE, FEW, PRES (PRESENT);, COMM, (COMMON), ABUN,

(ABUNDANT) indicate rank of abundance by initial examination
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Log of paleontologic samples from Fish Lake Valley core 1

PAGE: 1
CORE SGMT ST_DEP END_DEP coD DIATOM PO MOLL
1 1 0.00 0.01 X X
1 1 0.09 0.11  NONE ABUN X NONE
1 1 0.19 0.21 COMM X
1 1 0.29 0.31 NONE ABUN X NONE
1 1 0.39 0.41 ABUN X
1 1 0.49 0.51  NONE ABUN X NONE
1 1 0.59 0.61 RARE X
1 1 0.67 0.69  NONE NONE
1 1 0.69 0.71  NONE RARE NONE
1 2 0.85 0.87  NONE ABUN X NONE
1 2 0.95 0.97 X
1 2 1.05 1.07  NONE RARE X FEW
1 2 1.15 1.17 X
1 2 1.25 1.27  NONE ABUN X NONE
1 2 1.35 1.37 X
1 2 1.45 1.47  NONE ABUN X NONE
1 2 1.53 1.55 X
1 3 1.62 1.64 X
1 3 1.73 1.75 NONE ABUN X NONE
1 3 1.85 1.87 X
1 3 1.96 1.98  NONE ABUN X NONE
1 3 2.07 2.09 X
1 3 2.18 2.20  NONE ABUN X PRES
1 3 2.22 2.24  ABUN ABUN
1 3 2.26 2.28 ABUN X ABUN
1 4 2.29 2.31 ABUN RARE
1 4 2.35 2.37 ABUN ABUN NONE
1 4 2.37 2.39  ABUN ABUN X RARE
1 4 2.45 2.47
1 4 2.48 2.50 ABUN COMM
1 4 2.54 2.56  NONE ABUN X NONE
1 4 2.62 2.64 X
1 4 2.72 2.74  ABUN COMM X ABUN
1 4 2.80 2.82 X
1 4 2.89 2.91  NONE COMM X NONE
1 4 2.95 2.97 NONE COMM X NONE
1 4 2.98 3.00 X
1 5 3.12 3.14 ABUN COMM
1 5 3.16 3.18
1 5 3.24 3.26 PRES NONE X RARE
1 5 3.29 3.31  coMM PRES
1 5 3.34 3.36 ABUN PRES X ABUN
1 5 3.39 3.41 COMM PRES
1 5 3.44 3.46 ABUN X
1 5 3.47 3.49 ABUN ABUN
1 5 3.52 3.54 ABUN ABUN X PRES
1 5 3.63 3.65 COMM
1 5 3.64 3.66 PRES X
1 5 3.74 3.76  NONE COMM X NONE
1 5 3.83 3.85 NONE X NONE
1 6 3.98 4.00 NONE ABUN X NONE
1 6 4.08 4.10 X
1 6 4.18 4.20  NONE ABUN X NONE
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Log of paleontologic samples from Fish Lake Valley core 1

CORE

B S S S S N N S S N N g N N S g N N S N S A N N A P A s N A N S Y S S S S Y

SGMT

O O 0O BP0 NN NNNNNNNSNNNOTOOO

- A A A A A A A A B = e = —B —A -2 -2 A —2A —A —A -2 -2 —A -
TtV WWWWNN N NMNRNNNN 2 2 a0

ST_DEP

END_DEP

5.
5.
5.
5.
5.
5.
5.
5.
5.
6.
6.
6.
6.
6.
7.
7.
7.
7.
8.
8.
8.
8.
8.
8.
.43

O 0 0O ® 0 ™

41
45
51
52
62
71
72
82
92
02
12
31
41
51
32
49
89
90
03
13
23
32
33
41

.83
.93
.01

03

.32
10.
10.
10.
10.
10.
10.
10.

52
54
62

69
79
89

NONE
NONE
PRES
RARE
NONE
NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE
NONE
NONE
NONE

NONE

ABUN

ABUN

ABUN
ABUN

NONE
NONE
NONE
NONE

NONE
NONE

NONE

NONE
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PAGE: 2
PO MOLL
X
X NONE
X
X NONE
FEW
X RARE
NONE
X
X NONE
X
X NONE
X
X NONE
X
NONE
X
X
NONE
X
X
X NONE
X
X
X
X NONE
NONE
X
X NONE
X
X NONE
X
X
NONE
X
X
X
NONE
X
X NONE
X NONE
X NONE
X
X
X
X
X NONE



Log of paleontologic samples from Fish Lake Valley core 1

PAGE: 3

CORE SGMT ST_DEP END_DEP cob DIATOM PO MOLL
1 16 10.97 10.99 NONE X

1 16 11.07 11.09  NONE NONE X NONE
1 16 11.09 1.1 X

1 16 11.17 11.19 X

1 16 11.22 11.24  NONE NONE
1 16 11.27 11.29 NONE X

1 16 11.42 11.44 X
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Log of paleontologic samples from Fish Lake Valley core 2

CORE

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN‘NNNNNNNNNNN

SGMT

QQ@@QQNN\IVN\INNO*OO*O*QOU‘U‘U‘VIU!U!U‘#J\bt\bbb#\buwwuwNNNNNNN—‘dﬂ—'

ST_DEP_

[« SERV IRV IRV BV BV B IV, BV, ]
« s s & & & e & »

END_DEP

RARE

NONE
RARE

RARE

FEW

RARE

" RARE

RARE
FEW

RARE
RARE
CoMM
RARE
RARE
RARE
NONE
NONE

NONE
RARE

RARE
RARE

NONE
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> X X X

» X X X

» X X X

X XX X X

»x X X X

ABUN
FEW

PRES
PRES
PRES
PRES
RARE
RARE
RARE
NONE

RARE

NONE
RARE

RARE

FEW

NONE
RARE
RARE
RARE
RARE
NONE
RARE
FEW

RARE
RARE
NONE
NONE
NONE

RARE

NONE

RARE
NONE

NONE



Log of paleontologic samples from Fish Lake Valley core 3

PAGE: 1

CORE SGMT ST_DEP_ END_DEP cop DIATOM PO MOLL
3 1 0.26 0.28 X X

3 1 0.36 0.38  NONE X X NONE
3 1 0.46 0.48 X X

3 1 0.66 0.68 X X

3 2 0.85 0.87 X X

3 2 1.05 1.07 X X

3 2 1.07 1.09  NONE NONE
3 2 1.25 1.27 X

3 2 1.45 1.47 X X

3 3 1.56 1.58 X X

3 3 1.66 1.68 RARE NONE
3 3 1.76 1.78 RARE X X NONE
3 3 1.86 1.88 RARE NONE
3 3 1.96 1.98  NONE X X NONE
3 3 2.16 2.18 X X

3 4 2.43 2.45 X X

3 4 2.63 2.65 X X

3 4 2.83 2.85 X X

3 5 3.18 3.20 X X

3 5 3.36 3.38 NONE NONE
3 5 3.42 3.44 X X

3 5 3.54 3.56 NONE NONE
3 5 3.66 3.68 X X

3 5 3.69 3.71  NONE NONE
3 5 3.9 3.93 X X

3 6 4.02 4.04 X

3 6 4.24 4.26 X X

3 6 4.26 4.28 NONE NONE
3 ] 4.41 4.43 X X

3 6 4.58 4.60 X X

3 6 4.69 4.7 X X

3 7 4.73 4.75 NONE NONE
3 7 4.82 4.84 X X

3 7 5.02 5.04 X X

3 7 5.02 5.04  NONE NONE
3 7 5.27 5.29 X X

3 7 5.40 5.42 NONE NONE
3 7 5.47 5.49 X X

3 8 5.59 5.61 X X

3 8 6.10 6.12 X X

3 9 6.66 6.68 X X

3 9 6.86 6.88 X X

3 1 8.42 8.44 X
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Log of paleontologic samples from Fish Lake Valley core 4

PAGE: 1
CORE SGMT ST_DEP_ END_DEP cop DIATOM PO MOLL
4 4 3.00 3.09  NONE NONE
4 6 4.24 4.26  NONE NONE
4 8 5.49 5.51  NONE NONE
4 9 6.87 6.89  NONE NONE
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Log of paleontologic samples from Fish Lake Valley core 5

PAGE: 1
CORE SGMT ST_DEP_ END_DEP coD DIATOM PO MOLL
12 9.03 9.05  NONE NONE
5 13 9.56 9.58  NONE NONE
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Log of paleontologic samples from Fish Lake Valley core 7

PAGE: 1

CORE SGMT ST_DEP END_DEP coD DIATOM PO MOLL
7 1 0.06 0.08 RARE X

7 1 0.14 0.16 RARE

7 1 0.43 0.45 ABUN

7 1 0.58 0.60 NONE ABUN NONE
7 1 0.65 0.67 X

7 1 0.73 0.75 X

7 2 0.80 0.82 X

7 2 0.85 0.87 NONE RARE X NONE
7 2 0.90 0.90 COMM

7 2 0.90 0.92 X

7 2 0.95 0.97 X

7 2 0.97 0.98 COMM

7 2 1.05 1.07 NONE COMM X NONE
7 2 1.08 1.08 COMM

7 2 1.10 1.12 X

7 2 1.1 1.12 RARE

7 2 1.15 1.17 X

7 2 1.22 1.22 COMM

7 2 1.25 1.27  NONE COMM X NONE
7 2 1.35 1.37 X

7 2 1.45 1.47 - NONE COMM X NONE
7 2 1.48 1.48 COMM

7 2 1.50 1.53 COMM

7 3 1.56 1.58 NONE PRES X NONE
7 3 1.65 1.67 X

7 3 1.76 1.78  NONE RARE X NONE
7 3 1.86 1.89 X

7 3 1.96 1.98 NONE RARE X NONE
7 3 2.01 2.03 RARE

7 3 2.06 2.08 X

7 3 2.14 2.14 NONE

7 3 2.19 2.21  NONE RARE X NONE
7 3 2.20 2.22 RARE

7 4 2.29 2.30 ABUN

7 4 2.38 2.40 COMM X

7 4 2.48 2.50 NONE COMM X NONE
7 4 2.58 2.60 RARE X

7 4 2.68 2.70 ABUN X

7 4 2.7 2.73  NONE NONE
7 4 2.73 2.75  NONE RARE X NONE
7 4 2.83 2.85 ABUN X

7 4 2.84 2.86  NONE NONE
7 4 2.89 2.9 PRES X

7 4 2.98 3.00 NONE COMM X NONE
7 5 3.14 3.16 X

7 5 3.18 3.18 COMM

7 5 3.24 3.26  NONE COMM X NONE
7 5 3.26 3.26 COMM

7 5 3.34 3.36 X

7 5 3.44 3.44 COMM

7 5 3.44 3.46  NONE ABUN X NONE
7 5 3.54 3.56 X

7 5 3.64 3.66  NONE ABUN X NONE
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Log of paleontologic samples from Fish Lake Valley core 7

PAGE: 2
CORE SGMT ST_DEP END_DEP cob DIATOM PO MOLL
7 5 3.74 3.76 X
7 5 3.80 3.80 COMM
7 ) 3.85 3.87 X
7 é 3.95 3.97 NONE ABUN X NONE
7 [) 4.06 4.06 X
7 ) 4.15 4.17 NONE ABUN X NONE
7 ) 4.25 4.27 X
7 [ 4.35 4.37 NONE ABUN X NONE
7 ) 4.4 4.42 RARE
7 [ 4 .45 447 X
7 ) 4.50 4.52 ABUN
7 [ 4.52 4.53 COMM
7 6 4,55 4.57 NONE NONE
7 6 4.56 4.56
7 7 4.67 4.69
7 7 4.72 4,73 ABUN
7 7 4.77 4.79 NONE ABUN X NONE
7 7 4.87 4.89 X
7 7 4.97 4.99  NONE ABUN X NONE
7 7 5.07 5.09 X
7 7 5.17 5.19  NONE COMM X NONE
7 7 5.24 5.25 COMM
7 7 5.27 5.29 X
7 8 5.41 5.43 NONE COMM X NONE
7 8 5.53 5.55 NONE COMM X NONE
7 8 5.63 5.65 X
7 8 5.73 5.75 NONE PRES X NONE
7 8 5.93 5.95 NONE NONE X NONE
7 8 6.03 6.05 X
7 9 7.51 7.53 NONE NONE NONE
7 9 7.61 7.63 X
7 9 7.7 7.73  NONE X X NONE
7 9 7.81 7.83 X
7 9 7.91 7.93 NONE X X NONE
7 9 7.94 7.96 NONE X X NONE
7 10 7.97 7.99 NONE X X NONE
7 10 8.07 8.09 X
7 10 8.17 8.19 NONE X X NONE
7 10 8.27 8.29 X
7 10 8.37 8.39 NONE X X NONE
7 10 8.42 8.42 RARE
7 10 8.47 8.49 X
7 N 8.71 8.7 COMM
7 1" 8.71 8.73 NONE X NONE
7 11 8.83 8.85 X
7 1" 8.95 8.97 NONE X X NONE
7 1 9.07 9.09 X
7 1" 9.12 9.16 ABUN
7 " 9.18 9.20 NONE RARE X NONE
7 11 9.25 9.25 RARE
7 12 9.39 9.41  NONE RARE X NONE
7 12 9.49 9.51 X
7 12 9.59 9.61 NONE X X NONE
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Log of paleontologic samples from Fish Lake Valley core 7

PAGE: 3
CORE SGMT ST_DEP END_DEP cop DIATOM PO MOLL
7 12 9.69 9.7 X
7 12 9.79 9.81 NONE X X NONE
7 12 9.99 10.01 X X
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